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use. Consequently, this study endeavored to improve our understanding of AED 
use in naive users by measuring times to shock and appropriateness of pad 

location. We chose sixth-grade students to simulate an extreme circumstance of 

unfamiliariiy with the problem of OHCA and defibrillation. The children's AED use was tlien 
compared with that of professionals. 

Methods and Resulis— With the use of a mock cardiac arrest scenario, AED use by 15 children 
was compared with that of 22 emergency medical technicians (EMTs) or paramedics. The 
primary end point was time from entry onto the cardiac arrest scene to delivery of the shock into 
simulated ventricular fibrillation. The secondary end point was appropriateness of pad placement. 
All subject perfonmances were videotaped to assess safety of use and compliance with AED 
prompts to remain clear of the mannequin during shock delivery. Mean time to defibrillation vyas 
9a±14 seconds (range, 69 to U 1 seconds) for the children and 67±10 seconds (range, 50 to 87 
seconds) for the EMTs/paramedics (P<0,0001). Electrode pad placement was appropriate for all 
subjects. All remained clear of the '^patient" during shock delivery. 

Conclusiofis—Duung mock cardiac arrest, the speed of AED use by untrained children is only 
modestly slower than that of professionals. The difference between the groups is surprisingly 
small, considering the naivete of the children as untutored first-time users. These findings suggest 
that widespread use of AEDs will require only modest training. 

Keywords: defibrillation • fibrillation • death, sudden * cardiopulmonary resuscitation 
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Sudden cardiac death (SCD) is the leading cause of death in the United States, 
accounUng for >350 000 cases annually .^ The vast majority of SCD cases are 
due to ventricular fibrillation (VF-).^ Survival to hospital discharge after out-of- 
hospital cardiac arrest (OHCA) remains poor, generally only in the 5% to 20% 

range, from the best of emergency response centers- The most effective 

intervention for VF is rapid defibrillation. This intervention is significantly more important to 
survivaJ than cardiopulmonary resuscitation^ and is the reason that American Heart AssociaUon 
guidelines were rewritten to support the use of de fibril latory shocks before basic life support in a 
cardiac arrest.- In certain environments, survival rates can approach 80% to 100% when 
defibrillation is achieved within the first few minutes of a cardiac arrest.^ ^ Despite efforts to 
bolster emergency medical care by broadening training in defibnllation to include, in addition lo 
paramedics, emergency medical technicians, response times for OHCA remain unacceptably 
long. 

The development of automated external defibrillators (AEDs) in the eariy 1980s made possible 
the use of defibrillation by individuals other than paramedics and hospital personnel^ Further 
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technological developments in the 1990s have made these devices more portable and simpler to 
use. With these improvemeots and the recognition of time to defibrillation as 1 of the most 
critical, if not the most important, factors in clinical outcome, AED use by laypersons has 
developed widespread support.- More widespread use of AEDs may significantly affect response 
times for OHCA and therefore survival. In large measure, wider availability of AEDs means that 
lay users will increase in number Consequently, this study endeavored to improve our 
understanding of how well lay users wi!l use AEDs by measuring use times and appropriateness 
of pad location in a controlled fashion. Naive users, sixth-grade students, were chosen to simulate 
an extreme circumstance for purposes of comparison with trained professional users 

► Methods 
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Subject Recruitment and Selection 

The study was approved by the University of Washington Human Subjects 

Review Committee. Informed consent was obtained from each subject before 

the test was conducted (parental permission was obtained for the 

schoolchildren). Subjects were recruited by obtaining permission first from 

their respective training supervisors/teacher. They were required to have at least a sixth-grade 

reading level and no physical limitations (eg, visual or hearing handicaps or relative immobility) 

tliat would preclude the efficient use of an AED. 

The 15 sixth-grade schoolchildren were selected from a single class at St Joseph Catholic School 
(Seattle, Wash). The entire class was recruited, but only 15 children received parental consent to 
participate. None of thera had prior basic life support training or experience with an AED. None 
of the children was prompted or prepared in any way by the investigators before the study. The 
22 emergency medical technicians (EMTs) or paramedics were chosen from the Kitsap County 
Fire Department (Bremerton, Wash). Each EMT or paramedic had extensive clinical training and 
experience managing a wide array of medical emergencies, including cardiac arrest. Every 6 
months, each, EMT or paramedic had been given a 2 I /2-hour formal workshop on AED use and 
its application to clinical scenarios. 

Equipment 
AED 

The AED (Hewlett-Packard Heartstream ForcRunner AED) delivers 150-J biphasic truncated 

exponential waveform shocks that adjust wave shape according to chest impedance. The device 

measures 6x22x20 cm and weighs 2 kg. Disposable, self-adhesive defibrillation pads with 

integrated cable and connector are supplied with the device. Diagrams on the pads illustrate 

placement in an anterior-anterior (lead H) position (Figure 1®), Optional PC cards mclude the 

training card TCI , which places the AED in a scenario-based training mode and disables the 

energy delivery system. Each subject was assured of this safety feature before beginning the lest 

After the device was turned on and the pads were properly positioned and connected to the 

device, an internal protocol evaluated the patient's ECG and signal quality to determine whether a 
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shock was appropriate. Connection impedance for proper defibrillation pad contact was also 
evaluated. Voice prompts guided the user through the necessary steps (Figure 2®), and 
abbreviated text prompts were displayed on the screen. 







Figure 1. AED with electrode pads and connector. 
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Figure 2. Sequence of AED voice prompts during 
mock cardiac arrest. 
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Mannequin 

The mannequin (LaerdaJ ResusciAnne) is widely used by the AHA for instructional purposes 
during advanced cardiac life support (ACLS) courses. The mannequin was fully dressed to better 
portray a cardiac arrest situation and to provide a natural barrier to the placement of electrode 
pads. Copper stripping was arranged in a grid on this mannequin to allow the AED to calculate 
patient impedance when elecU-ode pads were placed during a training scenario. Voice prompts 
then told the subject if pads were making appropriate skin contact. 

Video and Photography Material 

A Sony portable video recorder and videotape of sufficient quantity to record 5 minutes * 
documented each subject's perforaiance, A Polaroid instant camera photographed elecu-ode pad 
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applications and position. 

Protocol 

The subjects were informed that their performance would be evaluated in a mock cardiac arrest 
resuscitation on a mannequin. As part of this evaluation, the subjects were told they would be 
videotaped. Each subject was tested individually and could not view another's performance. The 
importance of speed was emphasized to each subject before the test. The only instruction given to 
the schoolchildren was verbal directions as to tiie identity of the electrode pads and the necessity 
of peeling them from their packaging and placing them on the mannequin's chest, (In earlier tests, 
lay users proved unfamiliar with the word "pads*' and how to peel the cover off.) The 
EMTs/paramedics were not given any such instruction about the electrode pads. 

The test began when the subject was handed the AED with instructions that in an adjoining room 
a mannequin was lying on the floor, representing an unresponsive, pulseless person. The AED 
was packaged in a sofl: case with the zipper shut. The device was kept in its usual standby mode 
at the beginning of the test, ie, battery inserted. Present in the testing room was a physician 
certified in ACLS and AED use. The physician's role was to observe the performance of the 
subject and give feedback after the resuscitation test was completed. A fully dressed mannequin 
lay supine on the floor, A video camera and operator stood at 1 comer of the room. The steps 
observed in performing resuscitation to first shock included (1) opening the soft case, (2) turning 
on the AED with a press of a single button, (3) attaching the electrode pad connector to AED, (4) 
applying the electrode pads to the patient, (5) safely staying clear of the mannequin while 
charging, and (6) administering the shock (press of a single button) when instructed by the AED, 

The subjects were not permitted to ask questions during the test, and no guidance or clues were 
provided by the researchers. After each subject's completion of the test, the physician-observer 
took a photograph of the electrode pad positioning. This physician dien reviewed the videotape 
material to determine the time from beginning the test to delivering a shock. (The AED is 
designed to give an audible sound when the shock is delivered during the cardiac arrest scenario.) 
A separate physician, also certified in ACLS and AED use, independently reviewed the videotape 
of each mock resuscitation. This physician was not present during the training or testing process. 
Proper completion of each step was verified and recorded by the reviewer. 

Performance of the step involving the application of pads to the patient received particular 
attention. Evaluation of this step was based primarily on the application of pads that would 
achieve an effective current vector through the left ventricle.^ il-^^ ^ For practical purposes, 
this involves placement in an anterior-apical position (right infraclavicular-left lateral chest wall) 
as diagrammed on the electrode pads provided in the AED package and shown in Figure la. An 
accepted range for pad positioning was diagrammed on a custom-made plastic sheet designed to 
consistently fit the mannequin chest wall. Subject pad application (as determined from the 
photograph) was compared with this range as part of the performance evaluation. The relation 
between subject pad positioning and the accepted range was recorded by the physician-observer 
(see the Data Analysis section). The accepted range for the right infraclavicular pad involves the 
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following: cephalad border, 3 cm above the clavicle; lateral border, midaxillary line; medial 
border, 3 cm left of the midstemum; and caudal border, costal margin. The accepted range for the 
apical pad involves the following: cephalad border, top of the axilla; lateral border, midaxillary 
line; medial border, 2 cm right of the midsternum; and caudal border, 4 cm below the costal 
margin. Admittedly, these border designations are somewhat arbitrary. They are created, 
however, in accordance with the idea of achieving an effective current vector. Subjects were 
graded in a pass/fail format for this step. Criteria for passing were for all the following to be met: 
(1) clothing separated from mannequin chest wall before pad placement, (2) each pad placed 
within the accepted range (as defined above), (3) pads separated by >1 cm from each other, and 
(4) each pad interfaced by >50% with the mannequin chest wall. 

Data Analysis 
Primary End Point 

The primary end point in this study, time to first shock from entry into the room of the mock 

cardiac arrest scenario, was chosen to represent the most crucial factor in determining survival in 

a cardiac arrest victim. Previous studies have suggested that a large benefit in survival from 

OHCA is achieved with a reduction in time to defibrillation rates of >3 minutes. A much smaller 

survival benefit is seen when response times differ by just 1 minute.^ Differences in time to 

defibrillation rates of <15 seconds have not been proven to result in significant differences in 

survival. By use of a / test and 95% CIs, the mean response time of the children was compared 

with that achieved by the EMT/paramedic group. The sample size was selected to show a 15- 

second difference in AED use times (P=0.05, power=0.80), assuming tliat the AED use time for 

the EMT/paramedic group would be 80±15 seconds (from preliminary tests). This design 

required >15 subjects for each group. 

Secondary End Points 

Secondary end points were chosen to assess the effectiveness of the resuscitation effort. Proper 

pad positioning (as ouUined above) was determined in a pass/fail format and compared in a 

proportional manner between groups. Procedure safety was assessed by observing whether the 

subject stayed clear of the mannequin when instructed, ie. during device charging and shock 

delivery. 



► Results 



Time to Defibrillation 

Time from beginning the scenario to delivering the AED shock is summarized 

in the Table®. Mean time to defibrillation was 90±14 seconds (range, 69 to 1 11 

seconds) for the sixth-grade schoolchildren and 67±10 seconds (range. 50 to 87 

seconds) for the EMT/paramedics (P<0.0001). The difference in mean values , 

between the children and EMT/paramedics was 23 seconds, with a 95% CI of the difference from 

15 to 31 seconds. 
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Table 1. Time From Start of Resuscitation Scenario to AED Shock 



Electrode Pad Positioning and Safety 

Electrode pad positioning was determined to be adequate for all schoolchildren and all 
EMT/paramedics. All subjects in each group stayed effectively clear of the mannequin during the 
process of device charging and shock delivery. 

► Discussion 
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Technological Developments in AEDs 

AEDs were first developed in the late 1970s~ and became available for clinical 
use in the early 1980s-— The AED identifies VF in cardiac arrest victims and 
provides the means to deliver defibrillation shocks. The operator is neither 
required to make judgments regarding the cardiac rhythm nor required to 
acknowledge the need for defi brill atory shocks. Recent advances have enhanced the ease of use 
of AEDs, including instructional verbal prompts, simplified displays, and icons to help in proper 
pad placement. An emphasis on human-factors design has siraphfied the steps that the user must 
perform. In addition, apphcation of more eff'ective low-energy biphasic waveforms to these 
devices as a means of energy delivery has significantly reduced their size and enhanced their 
portable nature. The clinical utiUty of biphasic waveform use in victims of OHCA has been well 
demonstrated.^-^ ^ More efficient use of energy by biphasic waveform AEDs leads to smaller 
capacitors and batteries. This contributes to the significantly smaller overall size of the newest 
AEDs. 

The impetus for support of the broader use of AEDs derives from observations that the single 
most important factor determining outcome from cardiac arrest is time to defibrillation. Providing 
defibrillation to a cardiac arrest victim improves survival by ftj:10%/niin during the first 10 
minutes of the arrest.-^ Use of AEDs by trained EMTs has shown to improve survival from 
OHCA.^ Likewise, use of AEDs in OHCA by police officers has significantly improved response 
times and yielded survival rates as high as 58%.^ The successful use of AEDs by persons with 
minimal training or by nonprofessionals has now been applied also to the casino and airline 
industries.- ^1^-^ 

Undoubtedly, many public arenas exist in which response times by trained medical personnel 
may be unacceptably long. The AHA estimates that broader use of AEDs by first-line responders 
could avert 20 000 to 1 00 000 deaths per year.^^ Economic analysis has suggested that the cost 
per life saved from OHCA by emergency medical systems that provide EMTs with defibrillation 
training may be less than $5000, a value well below that addressing other major causes of 
death.^ 
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Previous Studies Examining AED Use With Trained Laypersons 

Unfortunately, few studies have addressed the training needs or requirements surrounding the use 
of these devices by iay individuals or non-EMT/paramedic personnel. One study examined the 
use of AEDs on mannequins by family members of cardiac arrest survivors.^ All but 2 of 34 
individuals were trained to deliver the first defi brill atory shock within 2 minutes in a mock 
cardiac arrest situation. Significant worsening of speed and quality of performance was observed 
on retesting after 6 weeks. The variable most highly correlated with skill decline was age. 
Decreases in performance may have related to the protocol used in the study, which preceded 
current guidelines for cardiopulmonary resuscitation (CPR); subjects were required to perform 
CPR before the first defibrillatory shock and between each successive shock. Furthermore, the 
device used for the study (Heart Aid, model 80, Cardiac Resuscitator Coip) was significantly 
larger than the most recent AEDs and lacks verbal prompts and simplified visual displays. In 
anotlier study, volunteers were trained in a 2-hour class to operate an AED and perfomi CPR.— 
Retesting at I year showed that the volunteers were satisfactorily able to remember how to 
operate the device although the time required to deliver a shock was greater 

More recently, use of AEDs by student nurses trained in CPR was studied.— With a simplified 
and updated protocol (instructions initially for 3 successive defibrillatory shocks) and use of a 
somewhat newer-generation AED (Laerdal Heartstart 3000), these individuals were trained to 
deliver a first shock within 60 seconds. Subtle loss of speed and skill was seen after 1 week and I 
month, but training reinforcement led to a retention of the initial recorded speed and skill after 3 
and 6 months. However, this AED did not include the more instructive verbal prompts and visual 
displays that many modern AEDs use. In another study, lay users were successfully trained to 
deliver shocks from an AED during an AHA HeartSaver course,— Time to first shock increased 
from 70 to 83 seconds when retention was tested 2 to 4 months later. 

Study implications 

The studies referenced above involved laypersons who were given comprehensive insUuction and 
training before AED use. From a public-access defibrillation standpoint, perhaps a more pertinent 
issue is whether individuals with minimal or no training can safely and effectively use these 
devices. No prior study has examined this question, nor has any prior study compared AED use 
by laypersons to a reference standard, in this case, EMTs and paramedics. This study 
demonstrated that the speed of AED use by essentially untrained sixth-grade schoolchildren was 
very good and only modesdy slower than that of individuals whose job it is to resuscitate victims 
from cardiac arrest Performance quality, specifically electrode pad application, was similar in 
both groups. All test subjects stayed effectively clear of the mannequin during device charging 
and shock delivery. In general, these findings suggest that training requirements will not 
significantly limit more widespread use of AEDs. 

The principal obstacle to actual use of the AED appeared to be identifying and understanding the 
term "pads." Questionnaires distributed after the tests suggest that many laypersons do not have 
an initial intuitive understanding of electrode pad identity or function. Some children expected 
paddles as portrayed in movies or on television to be inside the case. This information may be 
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helpful in the design of future equipment in which the identity of the electrode pads is clearly 
marked and the need to peel them from their packaging is clearly stated. 

Despite some of these difficulties, most subjects responding to the posttest questionnaire found 
the AED to be relatively straightforward to use. Having completed the drill, all children but 1 
agreed that they could teach use of this AED to sonleoae else, and all believed that they would 
use the AED on a family member if the situation arose. For the EMTs/paramedics, 96% found 
AED use in this drill to be easier than performing CPR. 

Finally, despite the very limited instruction, there were no safety concerns. None of the users 
touched the pads or the mannequin during mock shock delivery. Thus, given appropriate AED 
commands, modeni AEDs can be used safely. 

Study Limitations 

The subjects chosen for this study were not selected at random. Therefore, this selection process 
may introduce some bias. Despite this limitation, they represent an extreme of the unioitiated lay 
user. Another limitation is subject motivation. It is difficult to imagine the anxiety induced by a 
real cardiac arrest. A mock cardiac arrest scenario cannot simulate OHCA in all its variations. 
Nevertheless, the importance of speed was emphasized to each subject before the test. 
Considering the general premise of this study, it seems intuitive that the group performance 
would likely remain similar albeit somewhat longer for the children. 

Conclusions 

In conclusion, AEDs have developed concurrently with our understanding of time to 
defibrillation as a cmcial factor determining outcome from cardiac arrest, HistoncaUy, the 
complexity and size of AEDs dictated that they could be used only by trained medical 
professionals. Recent technological developments and emphasis on human -factors design have 
made these devices much more portable and straightforward to use. These factors have supported 
the notion of a broader use of AEDs, including laypersons. In this study, statistically significant 
reductions in defibrillation times were seen with EMTs/paramedics versus unUained lay subjects. 
The absolute differences between groups, however, were small and may be of little clinical 
relevance. Furthermore, lay subjects demonstrated proficient electrode placement and safety 
precautions with tlie AED system used. These findings suggest that use of this AED by untrained 
laypersons may be feasible and that complex and time-consuming training programs may not be 
necessary. The utility of a simplified training program may be in helping a user perform under the 
pressure and anxiety of an actual emergency rather than learning a complex operational task. One 
might suggest that even a child can do it 
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|^clu|t Advanced Cardiac Life Support 



^JS:; ADVANCED cardiac life support (ACLS) includes the knowl- 
edge andskiUs necessary to provide the appropriate. early 
treatment for cardiopuhnonary arrest Additional important 
areas of impact are the proper management of situations 
likely to lead to cardiac arrest and the stabilization of the 
patient in the early period following a successful resusdta- 
Uon. ACLS includes (1) basic life support (BLS); (2) the .use 
of adjunctive equipment and special techniques for estab- 
lishing and maintaining effective ventilation and circulation; 
(3) electrocardiographic (ECG) monitoring and arrhythmia 
recognition; (4) establishaient and maintenance of intrav^ 
nous (IV) access; (5) the^piea for emergency treatment of 
patients with cardiaii or respiratory arrests (including sta- 
bilization in thepostarrest phase); and (6) treatment of pa^ 
tients with suspected acute myocardial infarction (MI). ACLS 
includes the ability to perform these skills and the knowledge, 
training, and judgment about when and how to use thenu 

As many communities as possible should provide complete 
ACLS; Every community should continually strive to pro- 
vide as many ACLS functions as possible, in particular early 
defibrillation and noninvasive airway support 

BLS and ACLS should be integrated into a community as 
part of an emergency, care system. This system should have 
enough laypersons trained in BLS to ensure immediate ven- 
tilatory and circulatory assistance to any arrest victim and 
imihediate',entry of that victim into the emergency medical 
services (EMS) system; In turn, the emergency care system, 
under medical supervision, should provide rescue personnel 
adequately trained in BLS and ACLS to respond promptly 
when summoned.* ACLS must be continued either until the . 
paUent has been, admitted to a medical facility capable of 
continuing care or imtU life support efforts have been ter- 
minated by the responsible physician's order or by a properly 
executed advance directive. 

The same level of. training, commitment^ and medical su^ 
pervision should be applied to in-hospital ACLS. 

"■ BUANOEARtYDERBRiaA-nON 

, Community and inrhpspital' ACLS must be supported by a 
well^tablished BLS-program that provides immediate emer- 
gency cardiopulmoriary resuscitation (CPR) capability. The 
1992 nation^ conference strongly endorsed the principle of 
eariy defibrillaUon, which, stateis that all personnel Vhose 
jobs require that they perform basic CPR be trained to op- 
erate and permitted to use defibrillators, particularly auto- 
mated external defibrillators (AEDs), 

In respiratory arirest. dirway adjuncts and ventilation de- 
vices should be readUy available. In cardiac arrest, the need 
for eariy deffirillation is clear .^ should have the highest 
priority. Today with the availability of automated external, 
defibrillators, defibrillation can be considered part of BLS. 
Except for defibrillation, adjunctive equipment should^ not 
divert attentioiir'or epbrt-from basic resusdtative measures 
Rescue personnelshould know the indications for and tech- 
niques of using a(yunctive equipment Such equipment should 
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be tested periodically according to prescribed regulations, 
and adequate recorxis of such, tests maintained 

ADJUNCTS FOR OXYGENATION, VENTILATION. 
AND AIRWAY CONTROL 

Oxygenation Devices 

Supplemental oxygen should be used during cardiopuhno- 
nary emergencies as soon as it is available, Reiscue breathing 
(ventilation using exhaled air) will deliver about 16% to 17% 
oxygen to the patient, ideally producing an alveolar o^gen 
tension of 80 nmi Hg. Hypoxemia occurs because of under- 
lying reapiratory.disease or low cardiac output (and resultant 
wide arteriovenous oxygen difference) and the presence of 
intrapulmonary shunting and ventilation-perfusion abnormal- 
ities. In turn, hypoxemia leads to anaerobic metabolism and 
metabolic acidosis, which can finequently blunt the beneficial 
effects of chemical and electric therapy. Thus, it is recom- 
mended that 100% inspired oxygen CFiOj=1.0) be used dorinir 
BLS- and ACLS. ■ 

Supplemental oxygen reduces both the magnitude and the 
extent of ST-segment changes on the ECG in patients with 
acute ML* For patients with chronic obstructive lung disease 
and carbon dioxide retention, lower inspired oxygen flow 
mtes may be necessary (eg, I td 2 L/min). However, oxygen 
should not be withheld for fear of suppressing respiration if 
hyixjxemia is suspected or if significant respiratory distress 
is. present The rescuer should be prepared to provide as- 
sisted ventilation if necessary. . 

VenUlatOfy Oeytces 

Some ventilatory devices are difficult to classify within the 
effectiveness classification scheme (see p 2174} because clin- • 
ical research has not yet produced sufficient information, 

Masks.-^A well-atting mask can be an effective, simple 
adjunct for use in artificial ventilation by appropriately tramed 
rescuers,* Masks shouldHlte made^f transparent inaterial ^ - 
allow detection of regurgijation; capable of a tight fit on the 
face, with an ojgrgen (insufflation) inlet of a standard 15-mra/ 
22-mm coupling size; and avaikble in one average size for 
. adults with additional sires for infants and children^ Masks 
equipped with a one-way valve that diverts the victim's ex- . 
haled gas are recommended for mouth-to-mask ventilation- 
Mouth-to-mask has been shown to be superior to bag- valve- 
inask devices in delivering adequate tidal voluipes on man- 
ikins,^ Unfortunately studies in humans are laddhg." These 
devices are not to be confiised with face shield devices, which 
do not have an exhalation port. The efficacy of face shields has 
not been compared with that of other devices, and at this time 
face shields should be considered Qass lib. (acceptable, pos- 
sibly helpful). Such devices are for BLS only. 

An adequate seal is best achieved with a mouth-to-raask 
device when the rescuer is positiojied at the top of the pa- 
tient's head. The rescuer ventilates the victim by sealing his 
or her Ups around the coupling adapter of the mask. Both 

AduttACLS 2199 
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AHA/ACSM Scientific Statemeht 



Recommendations for Cardiovascular Screening, Staffing, 
and Emergency Policies at Health/Fitness Facilities 

Writing Group 

Gary J. Balady, MD, Chain Bernard Chaitman, MD; David Driscoll, MD; Carl Foster, PhD; 

Erika Froelicher, PhD; Neil Gordon, MD; Russell Pate, PhD; James Rippe, MD; Terry Bazzarre, PhD 



The message from the nation's scientists is clear, unequiv- 
ocal, and unified: physical inactivity is a risk factor for 
cardiovascular disease/-^ and its prevalence ts an important 
public health issue. New scientific knowledge based on 
epidemiological observatioiia] studies, cohort studies, con- 
tralkd trials, and basic research has led to an unprecedented 
focus on physical activity and exercise. The promotion of 
physical activity is at the top of our national public health 
agenda, as seen in the publication of the 1996 report of the US 
Surgeon General on physical activity and health/ 

The attention now being given to physical activity supports 
the goals of Healthy People 2000^ and should lead to 
increased levels of regular physical activity throughout the 
US population, including the nearly one fourtli of adult 
Americans who have some form of cardiovascular disease/ 
Although regular exercise reduces subsequent cardiovascular 
morbidity and mortality;**" the incidence of a cardiovascular 
event during exercise in patients with cardiac disease is 
estimated to be 1 times that of otherwise healthy persons/ 
Adequate screening and evaluation are important to identify 
and counsel persons with underlying cardiovascular disease 
before they begin exercising at moderate to vigorous levels. 

Moderate (or higher) levels of physical activity and exer- 
cise are achieved in a number of settings, including > 1 5 000 
health/fimess facilities across the country. A recent survey of 
110 health/flmess facilities in Massachusetts found that ef- 
forts to screen new members at enrollment were limited and 
inconsistent.' Nearly 40% of responding facilities stated that 
they do not routinely use a screening interview or question- 
naire to evaluate new members for symptoms or history of 
cardiovascular disease, and 10% stated that they conducted 
no initial cardiovascular health history screening at all 

This statement provides recommendations for cardiovas- 
cular screening of all persons (children, adolescents, and 

"RecomrtiendBiJons for CinlJo\'Bscular Screening, Staffing, and Emer- 
gency Policies at Health/Fitness Faciiilies*' was approved by the Amer- 
ican Heart Association ScierKe Advisory and Coordinating Committee in 
Martb 1998. 

Thi$ siatcment is being published simultaneously in Medicine and 
Science in Sporis and Exercise, 

A single leprinl is available by calling 800-242-8721 (US only) or 
writing the American Hean Association, Public Informal ion, 7272 
Greenville Avenue. Dallas, TX 7S23M596, Ask for reprini No. 71- 
0140. To purchase additional reprints: up to 999 copies, call 800-61 1- 
60S3 (US only) or fax 413-665-2671; J 000 or more copies, call 
214-706-1466, fax 214-691-6342, or E-mail pubau(h@amhrt,org. To 
make photocopies for personal or educational use, call the Copyright 
Clearance Center, 508-75O-84OO. 

{arcuiotion. 1 998;9 7: 22*3*2293.) 

O 1998 American Heart Association, Inc and American College of 
Sports Medicine. 



adults) before enrollment or panicipation in activities at 
health/fimess facilities. Staff qualifications and emergency 
policies related to cardiovascular safety are also discussed. 
Health/fitness facilities are defined here as organizations that 
offer health and fitness programs as their primary or second- 
ary service or that promote high-intensity recreational phys- 
ical activity (eg, basketball, tennis, racquetbalt, and swim 
clubs). Ideally such facilities have a professional staff, but 
those that provide space and equipment only (eg, unsuper- 
vised hotel exercise rooms) are also included. A health/fitness 
facility user is defined as a dues-paying member or a guest 
paying a regular daily fee to use the facility specifically to 
exercise. These recommendations are intended to assist 
healdi/fitness facility staff, healthcare providers, and consum- 
ers in the promotion and performance of safe and effective 
physical activity/exercise. 

The writing group based d^ese recommendabons on a review 
of the literature and the consensus of the group. Earlier state- 
ments fnmi the American Heart Association (AHA) and the 
American College of Sports Medicine (ACSM) are highlighted 
and supplemented These recommendations were peer reviewed 
by selected authorities in die field representing the AHA, the 
ACSM, the American College of Ondiology, the international 
Health Racquet and Sports Clubs Association (IHRSA), and the 
Young Men's Christian Association, The recommendations are 
not mandatory or all -encompassing, nor do they limit provision 
of individualized care by practitioners exercising independent 
judgment With this statement the AHA and the ACSM assume 
no responsibility toward any individual for whom this statement 
may be applied in the provision of individualized care. Specific 
details about exercise testing and training of persons with and 
without cardiovascular disease and those with other health 
problems are provided elsewhere.^*"" The ACSM has published 
comprehensive guidelines for operating healdi/fitness facilities.*' 
Aldiough issues in competitive sports are beyond the scope of 
this statement^ the 26th Bethesda Cbnferencc^^ on sudden car- 
diac death in competitive athletes and the AHA'^ provide 
specific recommendations for the screening and evaluation of 
adiletes for congenital heart disease, systemic hypertension, and 
other cardiovascular diseases before participation in competitive 
sports. 

CardiovascuUr Screening 

Rationale 

Regular exercise results in increased exercise capacity and 
physical fitness, which can lead to many health benefits. 
Persons who are physically active appear to have lower rates 
of all-cause mortality, probably because of a decrease in 
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occurrence of chronic illnesses, including coronary heart 
disease. This benefit may be the result of an improvement in 
cardiovascular risk factors in addition to enhanced fibrinoly- 
sis, improved endothelial function, decreased sympathetic 
tone, and other as yet undetentiined factors.' Regular endur- 
ance exercise leads to favorable alterations in the cardiovas- 
cular, musculoskeletal, and neurohumoral systems. The result 
is a training effect, which allows an individual to do increas- 
ing amounts of woric while towering the heart rale and blood 
pressure response to submaximal exercise. Such an effect is 
particularly desirable in patients with con)nary artery disease 
because it allows increased activity with less ischemia.' 

The Centers for Disease Control and Prevention,^ the 
ACSM,^ and the AHA" recommend that every American 
participate in at least moderate-intensity physical activity for 
^30 minutes on most, if not all, days of the week. Unfortu- 
nately, many Americans are sedentary or perform too little 
physical activity; only 22% of adult Americans engage in 
regular exercise 5:5 times a week.^ The prevalence of 
physical inactivity is higher among culturally diverse seg- 
ments of the US population, tow-iucome groups, the elderly, 
and women.^ It is important for healthcare providers to 
educate the public about the benefits of physical activity and 
to encourage more leisure-time exen:ise, paniculariy for 
those who are underactive. Consumers should seek informa- 
tion about safe and effective ways to increase physical 
activity and initiate and maintain a regular program of 
exercise. 

Efforts to promote physical activity will result in an 
increasing number of persons with and without heart disease 
joining the >20 million persons who already exercise at 
health/fitness facilities.'* Current market research indicates 
diat 50% of health/fitness facility members are older than 35 
years, and the fastest-growing segments of users are those 
older than 35 and those aged 35 to 54. '^ With increased 
physical activity, more people with symptoms of or known 
cardiovascular disease will face the cardiovascular stress of 
physical activity and possible risk of a cardiac event. More 
than one fourth of all Americans have some form of cardio- 
vascular disease.^ The prevalence of coronary heart disease 
for American adults aged 20 years and older is 7.2% in the 
general population, 7.5% for non-Hispanic whites, 6.9% for 
non-Hispanic blacks, and 5.6% for Mexican Americans.* The 
prevalence of myocardial infarction in older Americans aged 
65 to 69 is 18,0% and 9.7% for men and women, 
respectively.' 

Moderately strenuous physical exertion may trigger ische- 
mic cardiac events, particularly among persons not accus- 
tomed to regular physical activity and exercise. Siscovick et 
al'* examined the incidence of primary cardiac arrest in men 
aged 25 to 75 yeai^ after excluding those with a history of 
clinically recognized heart disease. Although the risk was 
significantly increased during htgh-intensjty exercise, the 
likelihood for primaiy cardiac arrest during such activity in a 
clinically healthy population was estimated at 0.55 events/ 
10 000 men per year. Maron et aP^ studied causes of sudden 
death in competitive athletes. In persons younger than 35 
years, 48% of deaths were due to hypertrophic cardiomyop- 
athy. Coronary artery anomalies, idiopathic left ventricular 



hypertrophy, and coronary heart disease each accounted for 
10% to 20% of deaths. In those over 35, coronary artery 
disease accounted for approximately 80% of all deaths. 
Overall, the absolute incidence of death during exercise in 
the general population is low.^*'^^ Each year approximately 
0. 75 and ft 1 3/ J 00 000 young male and female athletes^ and 
6/100 000 middle-aged men die during exertion/* No esti- 
mates are available for middle-aged women or the elderly. 

Cardiovascular events other than death during exercise 
have also been studied. Data from the Framingham Heart 
Study indicate that the baseline risk of myocardial infarction 
in a 50-year^ld man who is a nonsmoker and does not have 
diabetes is approximately 1% per year, or approximately 1 
chance per million per hour.^' Heavy exertion (^6 METs 
[metabolic equivalents]) within 1 hour of symptomatic onset 
of acute myocardial infarction has been reported in 4.4% to 
7.1% of patients- ^-^^ The adjusted relative risk is significantly 
greater in persons who do not participate in regular physical 
activity, with an approximate 3-fold increase in risk during 
the morning hours. The relation of physical activity to acute 
myocardial infarction In the thrombolytic era was examined 
among 3339 patients in the TlMl II trial,'^ where moderate or 
marked physical activity preceded myocardial infarction in 
18.7% of patients. 

Van Camp et al" reported the incidence of major cardio- 
vascular complications in 167 randomly selected cardiac 
rehabilitation programs that provided supervised exercise 
training to 51 000 patients with known cardiovascular dis- 
ease. The incidence of myocardial infarction was t/294 000 
person-hours; the incidence of death was 1/784 000 
person-hours. 

Screening Prospective Members/Users 

All facilities offering exercise equipment or services should 
conduct cardiovascular screening of all new members and/or 
prospective users. The primary purpose of pre participation 
screening is to identify both those not known to be at risk and 
diose known to be at risk for a cardiovascular event during 
exercise. Recent evidence suggests that screening by health/ 
fitness facilities is done only sporadically.' In Canada, evi- 
dence from the Canadian Home Fitness Test and its screening 
instrument, the Physical Activity Readiness Questionnaire 
(PAR-^), suggests that even simple screening questionnaires 
can effectively identify many persons at high risk and 
increase the safety of nonsupervised exercise.^ Current 
knowledge of the relation between identifiable risk factors, 
the incidence of cardiovascular disease, and the triggering 
factors for acute myocardial infarction suggests that screen- 
ing is both reasonable and prudent. 

The cost-effectiveness of preparticipation screening is an 
important consideration. Exercise testing is comparatively 
expensive. The incidence of false-positive findings when 
testing asymptomatic persons^^ and the need to follow up 
abnormal results can lead to subsequent and more costly 
pr>ocedures. A thorough and mandatory screening process that 
might prove optimally sensitive in detecting occult cardio- 
vascular disease might be so prohibitive to participation that 
fewer persons would engage in a fitness program. Such a 
result would be counterproductive to the goal of maximizing 
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TABLE t Revised Ptiysical Activity Readiness 
QueslJoimaire (PAR-Q) 



yes 



No 



1. Kas a doctor ever said thai you have a heart 
condition and reoomniended onfy medicatiy 

supervised activity? 

2. Do you have chest pain thought on tiy physical 
activity? 

3. Have you developed ctiest pain in ttie past month? 

4. Have you on 1 or more occasions iost 
consciousness or falien over as a result of 

dizziness? 



5. Do you have a hone or joint probiem that could be 
agomvated t)y the proposed physicaJ activity? 

6. Has a doctor ever recom mended medication fof 
your blood pressure or a heart condition? 

w,^^ 7- Are pu aware, through your own experience or a 

dxtor's advice, of any other pliysical reason that 
would prohibit you from exercising without medicat 
supenision? 

If you answer^ "yes" to any of these questions, cait your personal physician 
or healthcare provider before increasing your physicaJ activity. 
Adapted from Shephard et aP* and Thomas et ai.^ 



physical activity. Because most of the healUi benefits of 
exercise accrue at moderate levels of intensity/ where the 
risks are probably tow, recommendations that v^'ould inhibit 
large numbers of persons from participating in exercise 
programs arc not justified. Pre participation screening should 
identify persons at high risk and should be simple and easy to 
perform. Public health efforts should focus on increasing the 
use of prcparticipation screening. 

Two practical tooU for preparticiparion screening are likely 
to have an effect on identifying high-risk individuals without 
inhibiting their participation in exercise programs. The PAR- 
Q^* (Table 1) is a self-administered questionnaire that focuses 
primarily on symptoms that might suggest angina pectoris. 
Participants are directed to contact their personal physician if 
they answer *'yes" to I or more questions. The PAR-Q also 
identifies musculoskeletal problems that should be evaluated 
before participation since these might involve modification of 
the exercise program. The questionnaire is designed to be 
completed when the participant registers at a healtli/fitness 
facility. In unsupervised fitness facilities (eg^ hotel funess 
centers), the PAR-Q can be self-administered by means of 
signs prominently displayed at the main entry into the facility. 
Although less satisfactory than documenting the results of 
screening, use of signs and similar visual methods are a 
minimal recommendation for encouraging prospective users 
to assess their health risks while exercising at any facility. 

Another simple, self-administered devfce that aims to 
identify high-risk individuals without negatively impacting 
panicipation is a questionnaire patterned after one developed 
by (he Wisconsin Affiliate of the American Hean Associa- 
tion^ (Table 2). The I -page form is slightly more complex 
than the PAR-Q and uses history, symptoms, and risk factors 
(including age) to direct prospective members to either 



participate in an exercise program or contact their physician 
(or appropriate healthcare provider) before participation. 
Persons at higher risk are directed to seek facilities providing 
appropriate levels of staff supervision. The questionnaire can 
be administered within a few minutes on the same form 
participants use to join or register at the facility. It identifies 
potentially high-risk participants, documents the results of 
screening, educates the consumer, and encourages and fosters 
appropriate use of the healthcare system. In addition, it can 
guide staff qualifications and requirements. This instrument is 
also simple enough to be adapted for use as self-screening 
signs posted in nonstaffed facilities. 

Health appraisal questionnaires should preferably be inter- 
preted by qualified staff (see next section for criteria) who can 
limit the number of unnecessary referrals for preparticipation 
medical evaluation, avoiding undue expense and barriers to 
participation. 

In view of the potential legal risk assumed by operators of 
healdi/fttness facilities, it is recontmended that all facilities 
providing staff supervision document the results of screening. 
Screening, particularly for participants for whom a medical 
evaluation is recommended, requires time, personnel, and finan- 
cial resources. Individual facilities can determine the most 
cost-effective way to conduct and document preparticipation 
screening. 

Every effort should be made to educate all prospective new 
member^s about the imporunce of obtaining a health appraisal 
and — if indicated—medicz] evaluation/recommendation be- 
fore beginning exercise testing/training. The potential risks 
inherent in not obtaining an appraisal should also be empha- 
sized. Without an appraisal, it is impossible to determine 
whether a person may be al significant risk of severe bodily 
harm or death by participating in an exercise program. The 
same is true of persons who undergo a health appraisal, are 
identified as having symptoms of or known cardiovascular 
disease, and refuse or neglect to obtain the recommended 
medical evaluation yet seek admission to a health/fitness 
facility program. Because of safety concerns, persons with 
' known cardiovascular disease who do not obtain recom- 
mended medical evaluations and those who fait to complete 
the health appraisal questionnaire upon request may be 
excluded from participation in a health/fitness facility exer- 
cise program to the extent permitted by law. 

Persons without symptoms or a known history of car- 
diovascular disease who do not obtain the recommended 
medical evaluation after completing a health appraisal 
should be required to sign an assumption of risk or 
release/waiver. Both of these forms may be legally recog- 
nized in the jurisdiction where the facility is located. When 
appropriate guidelines are followed, it is likely that the 
potential benefits of physical activity will outweigh the 
risks. Persons without symptoms or a known history of 
cardiovascuhr disease who do not obtain recommended 
medical evaluations or sign a release/waiver upon request 
may be excluded from participation in a health/fitness 
facility exercise program to the extent permitted by law. 
Persons who do not obtain an evaluation but who sign a 
release/waiver may be permitted to participate. However, 
they should be encouraged to participate in only moderate- 
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TA8U 2. AKA/ACSM Health/ntness Facility Prepartlcfpation Screentng Questionnaire 

Assess your health needs by marMng sD irue statements. 

History 

You have had; 

a heart attack 

heart surgery 

cardiac catheterization 

coronary angioplasty (PTCAI 

pacemaker/implantable cardiac 

delLbrillator/rtiytnm tlisturtance 

heart valve disease 

heart tailure 

heart transi>laiitation 

congenital heart disease 



If you martied any of the Statements in this 
section, consult your healthcare provider before 
engagir>g in exeitise. You may need to use a 
facflity with a medically qualified staff. 



Symptoms 

You expefience chest discomfort with exertion. 

^ You experience unreasonable 

breathlessness. 
You experience dizziness, fainting, 

bractouts. 
You tal« heart medications. 



Other health issues: 

You have muscukiskeletar prot)lems. 

You have ooocems atwut the safety of 

exercise. 
^..,» You take prescription medJcation(s). 

You are pregnant 



Cardiovascular risk factors 

You are a man older than 45 years. 

You are a wonian older than 55 years or 

you have had a hysterectomy or you are 

postmenopausaL 

You smoke. 

Your t}tood pressure is > 140/90. 

, Voo doni know your Wood pressure. 

Vou take tjlood pressure medication. 

Your bkiod chotesterol tevel is >Z40 mg/dL. 

You don't know your cholesterol level. 

You have a close blood relative who had a 

heart attack before age 55 father or 

brother) or age 65 (mother or sister). 
You aie diabetic or take medicine to control 

your t)lood sugar. 
You are physically inactive (ie, you get <30 

minutes of physical activity on at least 3 

days per week). 
You are >20 pounds overweight 



If you martced 2 or more of the statements in 
this section, consult your heaithcare provider 
before engaging in exercise. You might benefit 
by icing a taciiity with a professionally qualified 
exercise staff to guide your exercise program. 



. None of the above is true. 



You should be able to exercise safely without 
ooftsultJng your healthcare piovkJer in almost any 
facility thai meets yofir exercise program needs. 



AHA/ACSM indk:ates American Heart AssociatiorVAmerican CoOege of Sports Medicine. 



or lower-intensity physical activities and counseled about 
warning symptoms and signs of an impending cardiovas- 
cular event. 

The major objectives of preparticipation cardiovascular 
screening are to identify persons with known cardiovascular 
disease, symptoms of cardiovascular disease, and/or risk 
factors for disease development who should receive a medical 
evaluation/recommendation before starting an exercise pro- 
gram or undergoing exercise testing. Screening also identifies 
persons with known cardiovascular disease who should not 
participate in an exercise program or who should participate 
at least initially in a medically supervised program, as well as 
persons with other special needs.''* 



Screening also serves another purpose. One of the trends in 
cardiac rehabilitation is to "mainstream" low-risk, clinically 
stable patients to community facilities rather than specialized, 
often costly cardiac programs. Facility directors should ex- 
pect that an increasing percentage of their participants will 
have health histories that warrant supervision of exercise 
programs by professional staff. 

Wher) a medical evaluation/recommendation is advised 
or required, written and active communication with the 
individual's personal physician (or healthcare provider) is 
strongly recommended. The sample letter and medical 
release form in Tables 3 A and 3B can be used or modified 
for such purposes. 



Case 1 :06-cv-01 31 0-GK Document 1 7-4 Filed 1 1 /30/2006 Page 20 of 50 



Balady et al June 9, 1998 2287 
TABt£ 3A. Sample Physician Referral Form* 



Dear Or r 

Your paUem (name of patient) would like to begin a pdogrEin of exercise and/or sports activity at {name of heanh/fitwss tacJNty). After reviewing his/her 
responses to our cartiiovascultf screeniog questionnaire, we would appreciate your irtedicai opinion and recommendations concerning lUs/tier particiaaiJon in 
exerdse/spofts activity. Please provide the following infoitnatjon and return IMs foon Id (name, address. telepTione, fax of health/fitness taciiitv contact): 

1. Are there specific concerns or conditions our staff should be aware of tjefore this indtvidual engages in exercise/sports activity at our (actlity? Yes/No 
If yes, please specify^ „^ — 

2. If ttiis tndividiiaJ has completed an exercise test please provide the fallowing: 

a. Dale of test 

b. A coiJy of tfie final exercise test report and interpretation 

c. Your specTtc recommendations for exercise training, including heart rate limits during exercise: 



3. Please provide the following infomialion so that we may contact you if we haive any further questions: 

I AGREE to the participation of this individual in exerdse/^rts activity at your heaith/fitness fadtity. 

I DO fJOT AGREE tfiat this individual is a candidate to exercise at your health/fitness facility tKcause _ 

Ptiysician's signaUire 

Physician's name ,„ 

■ft^"^^ — - ^ — ..^^ — — ,. — , I 

Telephone ^ ^ Fax 

Thanit you for your help. 



*Must be accompanied by a medJcaJ release form. 

Characteristics of Participants ing and^or training to initially classify panicipants by risk for 

Intensity of physical activity is measured through endurance- triage and prehminary decision making (Table 5), namely « 

or strength*iype exercise as defined in Table 4. Health apparently healthy persons (Class A- 1 ); persons at increased 

appraisal questionnaires should be used before exercise test- risk (Classes A-2 and A-3); and persons with known cardio- 



TABL£ 36. Sample Authorization for Release of Metlical Information 




1 1 hAreby authorize 


to release the tollowina infomiation from the medical record of 


Patient's name 


AiMr^ss 





Telephone 

Dale of birth. 



2. Information lo be released: 

(If specific treatment dates are not indicated, information from the most recent visit wiD be released.) 

Bcerdse test ^^^ Most recent history and physical exam 



. Most recent clinic visit Consultations 

.Laboratory results (Specify). 



. Other {specify) , 



3. Information to be released tor 

Name of persorVoryanizatkm 

Aririress 



Telephone 

4. Purpose of disclosufe information . 



5. I do not give permission for disclosure or redisclosure of this information other than that specified above. 

6. I request Ihat this consent become invalid 90 days from the date I sign it or 



I understand that this consent can be revoked at any time except to the extent that disclosure made in good faith has already occurred In reliance of this 
consent. 



7. Patient's signature ^ 
Date 



Witness 

(please phnl) 

Signature 
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TABLE 4. Ctassrftcalion of Physical Activrty Inten&cty^ 











EnduranceType Activity 








Strength-Type 
Exerdse 




1 


Relative Intensity 




Alisolute Intensity (M5Ts) 


in Healthy Adults (age in years) 




Relative 
Intensity* 


Intemjty 


VOj max (%) 
Heart Rate 
Reserve W 


Maxlnum 

Heart 
Rate fit) 


RP£t 


Young 
(20-39) 


Middle-aged 
(40-64) 


Old 
(65-79) 


very old 
(80+) 


RPE 


Maximiim 

Vofcmtajy 
Contraction (%) 


very light 


<25 


<30 


<9 


<3.0 


<2.5 


<2.0 


£1,25 


<10 


<30 


Ught 


25-W 


3<M9 


9-10 


10-47 


2,5-1.4 


2,0-3.5 


1.26-2,2 


10-11 


30-49 


Moderate 


45-59 


50-69 


11-12 


4,8-7,1 


4^5.9 


3.6-4.7 


2.3-2,95 


12-13 


50-69 


Hard 


60^84 


70-«9 


13-16 


7.2-10.1 


6,0-6.4 


4.6-6.7 


10-4,25 


14-16 


70-64 


Veiy Iwd 


a^flS 


£90 


>16 


fc10.2 


aifi.S 


2:6,8 


£4.25 


17-19 


>85 


Maxhnumt 


100 


100 


20 


12.0 


10,0 


8,0 


5.0 


20 


100 



•Based on 8-12 repettions for persons <50 and 10-15 repetitions lor persons feSO. 
tBo«9 fating of Relative Perceived Exertion (RPE). 6-20 strate.^ 
tMaximjm values are mean values achieved during maxim um exercise by healthy adutts. 

Absolute intensity (metabolic equfvaients {METsjl values are approximate mean values tor men Mean values lof women are approximately 1-2 METs lower than 
those for men. 



vascular disease (Classes B, C, and D). Apparently healthy 
persons of all ages and asymptomatic persons at increased 
risk (Classes A- 1 through A-3) may participate In moderaie- 
intensity exercise without first undergoing a medical exami- 
nation or a medically supervised, symptom-limited exercise 
test Apparently healthy younger persons (Class A- 1) may 
also participate in vigorous exercise without first undergoing 
a medical examination and a medically supervised exercise 
test. It is suggested that persons classified as Class A-2 and 
particularly Class A-3 undergo a medical examination and 
possibly a maxima) exercise test before engaging in vigorous 
exercise. All other persons (Classes B and C) should undergo 
a medical examination and perform a maxima) exercise test 
before participation in moderate or vigorous exercise unless 
exercise is contra indicated (ie, Qass D). Data from a medical 
evaluation performed within 1 year are acceptable unless 
clinical stams has changed. Medically supervised exercise 
tests should be conducted in accordance with previously 
published guidelines.^ 

Using Screening Results for Rlslc Stratification 
With completion of the initial health appraisal and, if 
indicated, medical consultation and supervised exercise 
test, participants can be further classified for exercise 
training on the basis of individual characteristics detailed 
below. The following classifications have been modified 
using existing AHA^ and ACSM'^ guidelines and are 
recommended (Table 5): 

Ciass A: Apparently healthy. There is no evidence of 
increased cardiovascular risk for exercise. This classification 
includes (1) "apparently healthy" younger persons (Class 
A-1) and (2) irrespective of age, persons who are "apparently 
healthy" or at '^increased risk** (Classes A*2 and A-3) and 
who have a normal diagnostic maximal exercise test. Sub- 
maximal exercise tests are sometimes performed at health/ 
fitness facilities where permitted by law for nondiagnostic 
purposes, including physical fitness assessment, exercise 



prescription, and monitoring of progress.'" Such testing is 
also useful for educating participants about exercise and for 
motivating them. Nondiagnostic exerci,^e testing should be 
conducted only for persons in Ciass A and only by appropri- 
ately quattfied, well-trained personnel (see section on staffing 
below) who are knowledgeable about indications and contra- 
indications for exercise testing, indications for test termina- 
tion^ and test interpretation. All health/fitness facilities, in- 
cluding those where exercise testing is performed, should 
have an emergency plan (see section on emergency policies 
and procedures below) to ensure that emergencies are han- 
dled safely, efficiently, and effectively. No restrictions other 
than provision of basic guidelines are required for exercise 
training. No special supervision is required during exercise 
training. 

Class B: Presence of known, stable cardiovascular disease 
with low risk for vigorous exercise but slightly greater than 
for apparently healthy persons. This classification includes 
clinically stable persons with (1) coronary artery disease 
(myocardial infarction, coronary artery bypass surgery, per- 
cutaneous transluminal coronary angioplasty, angina pectoris, 
abnormal exercise test, or abnormal coronary angiogram), (2) 
valvular heart disease; (3) congenital heart disease (risk 
stratification for patients with congenital hean disease should 
be guided by the 26tb Bethcsda Conference recommenda- 
tions'^); (4) cardiomyopathy (includes stable patients with 
heart failure with characteristics as outlined below but not 
recent myocarditis or hypertrophic cardiomyopathy); and (5) 
exercise test abnormalities that do not meet the criteria 
outlined in Class C below. The clinical characteristics of such 
persons arc (1) New York Heart Association (NYHA) Class 
1 or II (Table 6); (2) exercise capacity >6 METs; (3) no 
evidence of heart failure; (4) free of ischemia or angina at rest 
or on the exercise test ^6 METs; (5) appropriate rise in 
systolic blood pressure during exercise; (6) absence of non- 
sustained or sustained ventricular tachycardia; and (7) ability 
to satisfactorily self-monitor intensity of activity. For these 
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TABLE 5. Parlictpant/Keallti-Fitness Factlfty Selection Chart 










Participant Charadertelics 


RiskCiassA-1 


Risk Class A-2 


Risk Class A-3 


Risk Class B 


Risk Class C 


Risk Class D 


Age/Lender 


Childnjn 


Men >45 y 


Men >45 y 


Children* 


Children* 


Ctiildren* 




Adolescents 


Women >55 y 


Women >55 y 


Adolescents" 


Adolescents' 


Atkilescents* 




Men S45 / 






Men 


Men 


Men 




Women s55 y 






Women 


Women 


Women 


Caidiovasailar risk factors 


Hone 


Hone 


2:2 


May be present 


tAay be present 


May be present 


Known CVO 


None 


tioae 


None 


res 


Yes 


Yes 


CVD features (see text for details) 


OassA 
api>arently tieatthy 


CiassA 
apparentfy healtliy 


CiassA 
apparertly healthy 


CtassB 
known CVD: 
tow risk 


ClassC 
known CVO: 
modeiate risk 


CtassD 
known CVD: 
tiighrisk 


Low intensity 


Facility 1^ 


Facility 1-4 


Fadlity 1-4 


Facility 1-5 


Facility 4-5 


Not recommended 


Moderate intensity 


Facitity 1^ 


Facility 1^ 


Facility 1-4 


Fadlity 4-5 


Facility 5 


Not recommended 


Vigofous intensity 


Factfity 1^ 


Facility H 


Facility 1-4 


Facility 4-5 


Facility 5 


Not recommended 



Facility Characlenstics 



Level 1 



Level 2 



Level 3 



Level 4 



Levels 



Type of facility 


Unsupervised 


Single eKercise leader 


Rtness center for 


Fitness center serving clinical 


Medk:aUy supervised crinicai 








tiealtby clients 


poputatlons 


exercise program 


Personnel 


None 


Exercise leader 


General manager 


General manager 


General manager 






Recommended: medicaJ 


Heattn/Titness iRStructDT 


Exertise specialist 


Exercise specialist 






liaison 


Exercise leadef 


Heaitli/fitness instnjctor 


Health/fitness instnctof 










Medical liaison 


Medical liaison 








medical liaison 






Emergency plan 


Present 




Present 


Present 


Present 


Emergency equipment 


Teleptione in room 


TeJephone 


TfiieDtione 


Telephone 


Telephone 




Signs 


Signs 


Signs 


Signs 


Signs 






Recommended: 


Recommended: 


Blood pressure kit 


Bleod pressure kit 






btood pressure kH 


blood pressure kit 


Stethoscope 


Stethoscope 






StetiHtscope 


Stethoscope 




Oxygen 
Crash carl 
Defibrillator 



'Risk stratitication for patients with congenital heart disease should be guided t)y recommendations of the 26th Beihesda Conference.*' 
CVD indicates cardiovascular disease. 



persons, activity should be individualized witJi exercise 
prescription by qualified pei^onncl. Medical supervision is 
recommended during- prescription sessiotts and nonmedical 
supervision by appropriately qualified staff for other exercise 
sessions until the participant understands how to monitor his 
or her own activity. Subsequent exercise training may be 
performed without special supervision. 

Class C: Those at moderate to high risk for cardiac 
complications during exercise and/or who are unable fo 
self-regulate activity or understand (he recommended ac- 
tivity level. This classification includes persons with (I) 
coronary artery disease with the clinical characteristics 
outlined below; (2) acquired valvular heart disease; (3) 
congenital heart disease (risk stratification for patients 
with congenital hean disease should be guided by the 26th 
Bethesda Conference recommendations ''); (4) cardiomy- 

TABLE 6. New York Heart Association Classification^ 

Class I Heart disease without symptoms 

Class 11 Heart disease with symptoms during ordinary activity 

Class in Heart disease with symptoms during less than ordinary activity 

Class IV Mean disease with symptoms at rest 



opathy (includes stable patients with heart failure with 
characteristics as outlined below but not recent myocardi- 
tis Of hypertrophic cardiomyopathy); (5) exercise test 
abnormalities not directly related to ischemia; (6) a previ- 
ous episode of ventricular fibrillation or cardiac arrest that 
did not occur in the presence of an acute ischemic event or 
cardiac procedure; (7) complex ventricular arrhythmias 
that are uncontrolled at mild to moderate work intensity 
with medication; (S) 3-vcssel or left main coronary anery 
disease; and (9) ejection fraction <30%. One or more of 
the following clinical characteristics are also present: (t) 
^2 previous myocardial infarctions; (2) NYHA Class HI 
or greater; (3) exercise capacity <6 METs; (4) ischemic 
horizontal or down-sloping ST depression si mm or 
angina at a workload ^6 IvfETs; (5) a fall in systolic blood 
pressure with exercise; (6) a medical problem that the 
physician believes niay be potentially life-threatening; (7) 
a previous episode of primary cardiac arrest; and (8) 
ventricular tachycardia at a workload <6 METs, Physical 
activity should be individualized, and exercise should be 
prescribed by appropriately qualified medical personnel, 
fvfedical supervision, monttoriag for adverse signs and 
symptoms, electrocardiographic monitoring of heart rate 
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and rhythm, and blood pressure monitoring are recom- 
mended during exercise sessions until safety is established. 
Subsequent exercise training should be supervised by 
appropriately qualified personnel. 

Class D: Unstable conditions with activity restriction. 
This classification includes those with (I ) unstable ische- 
mia; (2) heart failure that is not compensated; (3) uncon- 
trolled arrhythmias; (4) severe and symptomatic aortic 
stenosis; (5) hypertrophic cardiomyopathy or cardiomyop- 
athy from recent myocarditis; (6) severe pulmonary hyper- 
tension; or (7) other conditions that could be aggravated by 
exercise (for example, resting systolic blood pressure 
>200 mm Hg or resting diastolic blood pressure 
>1 10 mm Hg; active or suspected myocarditis or pericar- 
ditis; suspected or known dissecting aneurysm; thrombo- 
phlebitis and recent systemic or pulmonary embolus). In 
this population no physical activity is recommended for 
conditioning purposes. Risk stratification for patients with 
congenital heart disease should be guided by the 26th 
Bethesda Conference recommendations.*-* 

These classifications are presented as a means of begin- 
ning exercise with the lowest possible risk. They do not 
consider accompanying morbidities (for example, insulin- 
dependent diabetes meltitus, morbid obesity, severe pul- 
monary disease, complicated pregnancy, or debilitating 
neurological or orthopedic conditions) that may constitute 
a contraindication to exercise or necessitate closer super- 
vision during exercise training. 

Using Screening Results for Exercise Prescription 
For individuals considered to be in Class A, exercise training 
intensity (Table 4) may be prescribed using the rating of 
perceived exertion alone and/or specific target hean rates. A 
suggested rating of perceived exertion for such persons is 1 2 
to 16 (moderate to hard) on the Borg scale of 6 to 20 and/or 
an intensity level that corresponds to 5Q% to 90% of 
maximum heart rate or 45% lo 85% of maximum oxygen 
uptake or heart rate reserve. Heart rate reserve is defined as 
maximum heart tate minus resting heart rate. For persons 
taking medications that affect hean rate (eg, p-adrenergic 
blockers), these heart rate methods do not apply unless guided 
by an exercise tolerance test. 

In the absence of atrial fibrillation, frequent atrial or 
ventricular ectopy, a fixed -rate pacemaker, or similar 
conditions, exercise intensity should be prescribed for 
persons with cardiovascular disease (Class B or C) using 
target hean rates and perceived exenion ratings in accor- 
dance with previously published guidelines,''* For these 
persons, target heart rates should be prescribed using data 
obtained during exercise testing performed while the 
participant is taking his or her usual cardioactive medica- 
tions. In the absence of myocardial ischemia or other 
significant exercise test abnormalities, a' target range of 
50% to 90% of peak heart rate or 45% to S5% oT peak 
measured oxygen uptake or heart rate reserve is recom- 
mended. This intensity level corresponds to 12 to 16 
(moderate to hard) on the Borg scale. In the presence of 
myocardial ischemia (ic, ischemic ST-segment depression 
> I mm, chest discomfort believed to be angina pectoris, or 



other symptoms believed to be an anginal equivalent), 
significant arrhythmia, or other significant exercise test 
abnormalities (eg, a fall in systolic blood pressure from 
baseline^ systolic blood pressure >240 mm Hg» or diastolic 
blood pressure > MO mm Hg), the target training intensity 
is derived from the heart rate associated with the abnor- 
mality, tf this occurs at a high level of exercise, the above 
target heart rate recommendations are applicable, provided 
that the upper limit of the range is ^10 beats per minute 
(bpm) below the level at which the abnormality appears. 
Otherwise, the recommended upper limit of training heart 
rate is 10 bpm less than that associated with the 
abnormality. 

Staffing 

Health/fitness facility personnel involved in management or 
delivery of exercise programs must meet academic and 
professional standards and have the required experience as 
established by the ACSM."*-'^ Such personnel include the 
general manager/executive director, medical liaison, fitness 
director, and exercise leaden In general, health/fitness facility 
personnel should have the formal training and experience 
needed to ensure that clients arc provided with safe, effective 
programs and services. The levels of education and experi- 
ence needed to ensure effectiveness and safety vary with the 
health status of the client population. The kinds of personnel 
who should be employed at heal th/fi mess facilities serving 
various types of clients are summarized in Table 5. 

The general manager/executive director is responsible 
for the overall management of the facility and should have 
competencies in business as well as design and delivery of 
exercise programs. 

The medical liaison reviews medical emergency plans, 
witnesses and critiques medical emergency drills, and 
reviews medical incident reports. In Level 2 and 3 facili- 
ties (Table 5), the medical liaison may be a licensed 
physician, a registered nurse trained in advanced cardiac 
life support, or an emergency medical technician. In Level 
4 and 5 facilities (Table 5), the medical liaison must be a 
licensed physician. 

The fitness director manages the facility's exercise and 
activity programs and is responsible for program design 
and the training and supervision of staff. He or she must 
have a degree in exercise science, another health- related 
field, or equivalent experience, and knowledge of exercise 
physiology, exercise programming, and operation of exer- 
cise facilities. The fitness director must hold professional 
certification at an advanced level by a nationally recog- 
nized health/fitness organization. In Level 3 facilities this 
certification should be comparable to ACSM health fitness 
instructor certification. In Level 4 and 5 facilities the 
fitness director should be certified at a level that correlates 
with ACSM exercise specialist certification. The exercise 
specialist typically holds a master's degree in exercise 
science or a related field and has extensive experience in 
exercise testing and leadership in clinical populations. He 
or she must be trained in cardiopulmonary resuscitation 
(CPR) and should have a I year of supervisory experience 
in the fitness industry. 
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The exercise leader works directly with program panic* 
ipants and provides instruction and leadership in specific 
modes of exercise. He or she also helps program partici- 
pants master the behavioral skills needed to adhere to 
exercise programs. In Level 1, 2« and 3 facilities the 
exercise leader as a minimum must have a high school 
diploma or equivalent and entry-level or higher profes- 
sional certification from a nationally recognized health/ 
fitness organization (comparable to ACSM exercise leader 
certification). In Level 4 facilities the exercise leader 
should have education and experience corresponding to 
that required by ACSM health fitness instructor certifica- 
tion, in Level 5 facilities the exercise leader should be 
either an exercise specialist or a health fitness instructor 
directly supervised by an exercise specialist. In all cases 
the exercise leader must be trained in CPR and should 
have prior supervised internship or work experience in the 
health/fitness industry. 

Some health/fitness facilities provide services in allied 
health fields such as nutrition, stress management, and 
physical therapy. Personnel providing such services should 
meet current accepted professional standards in those 
fields and should be certified as recommended by relevant 
professional organizations and licensed by or registered 
with the state as required by law. 

Emergency Policies and Procedures 

All health/fitness facilities must have written emergency 
policies and procedures that are reviewed and practiced 
regularly. Such plans will correspond to the type of facility 
and risk level of its membership outlined in Table 5. All 
Htness center staff who directly supervise program panici- 
pants should be trained in basic life support. Hcalth/fimess 
facilities must develop appropriate emergency response plans 
and must train their staff in appropriate procedures to provide 
during a life-threatening emergency. When an incident oc- 
curs, each staff member must perform the necessary emer- 
gency support steps in accordance with established proce- 
dures. It is important for everyone to know the emergency 
plan. Emergency drills should be practiced once every 3 
months or more of^en with changes in staff; retraining and 
rehearsal are especially important When new staff are hired, 
new team arrangements may be necessary. Because life- 
threatening cardiovascular emergencies are mre, constant 
vigilance by staff and familiarity with the plan and how to 
follow it are important. 

it is essential to acknowledge that emergency equipment 
alone does not save lives. Equipment alone may offer a 
false sense of security if it is not backed up with appro- 
priate staffing. The training and preparedness of an astute 
professional staff who can readily handle emergencies is 
paramount. This issue is particularly important if persons 
with certain medical conditions are recruited and encour- 
aged to exercise in a specific health/fitness facility. Such a 
facility has the responsibility to offer appropriate coverage 
by personnel as outlined above and in Table 5. Acquisition 
of equipment for evaluation and resuscitation will depend 
on the risk level of participants, personnel, and medical 
coverage. All facilities must have a telephone that is 



readily accessible and available when emergency assis- 
tance is needed. It would be useful for all supervised 
facilities to have a sphygmomanometer and stethoscope 
readily available. Level 4 and 5 facilities that recruit 
members with known cardiovascular disease must have 
such equipment available, and Level 5 facilities (super- 
vised cardiac rehabilitation) should be fully equipped 
according to the recommendations of the AHA* and the 
American Association of Cardiovascular and Pulmonary 
Rehabilitation,'^ Such equipment includes a defibrillator, 
oxygen, and fully stocked crash cart. Delineation of 
specific equipment standards in such facilities is beyond 
the scope of these guidelines; such information is detailed 
in the documents above,^-^' Appropriately trained staff who 
are medically and legally empowered must be available to 
operate such devices during a facility's operational hours. 
The emergency plan must address transportation of 
victims to a hospital emergency room and must include 
telephone access to 91 1 or the local emergency unit access 
system. Heatth/fitness facility personnel should be familiar 
with emergency transport teams in the area so that access 
and location of the center are clearly identified. Staff 
should greet the emergency response team at the entrance 
of the facility so that they can be promptly guided to the 
site of the emergency, A staff member should remain with 
the victim at all times. Prompt emergency transport is 
optimized by free and ready access to the victim within the 
health/fitness facility and assistance by designated staff. 

General Considerations in Selecting a 
Health/Fitness Facility 

In selecting a health/fitness facility, an individual should first 
consider his or her health status. Persons with a history of 
cardiovascular disease should seek facilities that provide or 
require a thorough medical evaluation of prospective mem- 
bers/users. Personnel should include nurses, exercise special- 
ists, healthyfitness instructors, and/or exercise leaders li- 
censed or certified by the appropriate agencies, organizations, 
or authorities. They should be trained to recommend and 
supervise exercise in patients with cardiovascular and other 
chronic diseases. Persons at high risk for development of 
cardiovascular disease should seek facilities that require 
appropriate medical evaluation of clients and employ exercise 
leaders who are certified as competent to design and deliver 
exercise programs for high-risk persons. Table 5 summarizes 
personnel and safety recommendations for health/fimess fa- 
cilities {Levels 1 through 5) serving clients in various health 
categories (Classes A through C). 

Persons seeking health/fitness facilities should select 
one that meets professional and industry standards. Facil- 
ities should be clean, well-maintained^ and spacious 
enough to ensure the comfort and safety of program 
participants. Indoor facilities should be climate controlled, 
and changing rooms and showers should be provided. 
Flooring in areas where exercise is to be carried out should 
be designed to minimize risk of injury. Exercise equipment 
should be well-maintained. The variety^ amount, and 
availability of exercise equipment should match individual 
needs and preferences, including time of day and preferred 
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mode of exercise. For example, if aerobic dance is the 
preferred mode of exercise, individuals should seek a 
fitness center that offers this program at a convenient time 
and that provides an exercise leader who is competent in 
this activity and able to teach men and women of various 
age and fitness levels. 

The programs and services of a health/fitness center 
should optimize participation. The location of the center 
should minimize time spent traveling to ii. The social 
environment should be attractive and the staff competent 
in helping members/users master the behavioral skills 
needed to adopt and maintain a physically active lifestyle. 

Summary of Key Points 

• Physical inactivity is a risk factor for cardiovascular 
disease; it is very prevalent and an important health issue. 

• Regular exercise reduces subsequent cardiovascular mor- 
bidity and mortality.'-^* 

• Efforts to promote physical activity will impact eveiyone, 
including persons with cardiovascular disease. 

• The incidence of a cardiovascular event during exercise 
among patients with cardiac disease is greater than that 
among otherwise healthy persons.^ 

• Overall, in the general population the absolute incidence of 
death during exercise is relatively low.' 

• AUfaciUtles offering exercise equipment or services should 
conduct a cardiovascular screening of all new members 
and/or prospective users, Preparticipation screening should 
identify persons at high risk, and public health efforts 
should focus on increasing the use of screening. In view of 
the potential legal risk assumed by operators of funess 
facilities, it is recommended that those facilities providing 
staff supervision document the results of screening. 

• When a medical evaluation/recommendation is advised or 
required, written and active communication by facility staff 
with the individual's personal physician (or healthcare 
provider) is strongly recommended. 

• Health appraisal questionnaires should be used before 
exercise testing and/or training to initially classify partici- 
pants by risk for triage and preliminaiy decision making. 
Following the initial health appraisal and, if indicated, 
medical consultation and supervised exercise test, partici- 
pants can be further classified for exeix:ise training on the 
basis of individual characteristics. 

• Every effort should be made to educate participants about 
the importance of obtaining a preparticipation health ap- 
praisal and, if indicated, a medical evaluation/recommen- 
dation. The potential risks incurred without obtaining an 
appraisal and/or evaluation should also be emphasized. 

• The AHA. the IHRSA, and the ACSM recommend that all 
heaUh/fUness facilities have written emergency policies 
and procedures that are reviewed and practiced regular- 
ly/'" It is essential to acknowledge that emergency equip- 
ment alone does not save lives: training and preparedness 
by astute professional stafTwho can, readily handle emer- 
gencies is paramount. 

• Whatever their health status, persons seeking a health/ 
fimess facility should choose one that provides equipment^ 



programs, staff, services, and membership contracts appro- 
priate for their needs and that meets accepted professional 
and industry standards. 
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DEFIBRILLATORS (AEDs) IN HEALTH CLUBS 

An mRS A Briefing Paper 



IHRSA'S Position 

AUtT significant restuch, IHRSA has concluded Jim th«e i« noc a tegal «undaxd of caits 
that requires ihil auionwucd «xtffnial defihrinaiori < AED$> be in »11 fixno&s centers. 
Ho>*rever, the associAtion encoiira$as health club opetaton to consider the advantigei of 
iDSialling AEDs to their facilities. 



WhatisanAED? 

An a£D 15 a battcry-drivcn device used to administer an clcdnc shcxJ; through the chest 
wall to ih« hean of a person who h^ gone into cardiac anesi. An AED an^yze£ the hcan's 
rhythm throti^ adhesive electrodes and. if necessary, tells the user to deliver a shock to the 
victim, tlie shock, called defibrilUrton, nwy help the heart to rcescabllsh an effective ihyditn 
of its own. An AEP is about the size of a laptop computer and wei^ A lo 7 pounds. The 
device* cufTvntly sell for S3.00O - S4.0O0 each, but prices arc join j down as demand 
increases and technology improves. 

Two 1HR3 A associate raembers supply .^Ds: Agilent Technologies and Medtronic Physio- 
Control (see "^ Additional Resources'* for contact information). 



*l* What is cardiac arrest ai»d how prevalent Is it? 

One of the leading causes of dearh amon^ American adults, sudden cardiic arrest (SCa> 
mke^ more than 700 pooplc lii'ihc U^. every day and kills over 95% of ihem. The risk 
increases with age. The avftrafe ase of a victim is 65, but SCa is unprcdictablA and can 
happen to anyone, anywhere. Although pre-cMSting heart disease is a common cause of 
cardiac ajrest. some vjciims have bad no previous heart problcoru. 

The most common cause of SCA is ventricular fibiillarion - an ineffective quivering of ihc 
heart nuisclc that makes it unable to pump blood through the body. Once the blood stops 
circulating, a person quickly loses consciousness and the ability to breathe, and. without 
prompt, effective treatment, will die. 

Tftr ln*tnwwnci Health, Att^vcf A Sportselutt ^iMctatifirt (IHRSA) ] 
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SC A is *«« ihe sjunc *inB as » heart aaaiiu alihowgh a penon lufferina • hean amck » 
moid likely » develop abnomiaJ hc«t thythn» and SCA. A bun ««* is cw»«« toy 
Mocked blood flow (o *c bean muscle so *c muscJe begins » ««. SCA U c»u»ed by an 
^nonnal he-nrt.y*ni. Aheananack » often pieeodedDy che«. arm. «pper*b<lo»e«. or 
j.w pain, nausea a«d w««pg. There is ««ry a wwniog before SCA. Hean attack paneo« 
usually twwin coi»clo«. bii SCA viciiroi alway* lose coosciousnesj. 

Nwriy «l«e^jiiane«s of ewdlac aif^s occw « ho«»e. Abo«t 10* occur t» hosptoh. That 
leaves 15» - or appioximately 105 canjiac anew per day - tba occor in place* other than 
lti« home or hOiplol- 

♦ How elfective are AEDs at treating cardiac arrest? 

"Soi^ vu can be as high as 90 percent if defibrillwSoo is provided diiting «hc first minute 
following coHapse." accofding to Mary Fran HarinsJd. KN.. M.S-N-, dwln>««on of the 
American Heart Aitoeiatioo's Emetgeney Cardlovnscular Care Programs. For every fwnuie 
thai defibrilUiioo »» delayed, wivival falls about 7 • 10*. 

People who survive SCA have a good loog-tenn outlook. About 80% are alive after one 
year an* approsimneiy 57% «e aJive at five years. 

♦ Are AEDs safe to use? 

According to the American Heait A«octaiioiu an aED is safe to uk by anyone «ho has 
been mined to operate it. and using one is easier than admlmstertng CPR. Siudica have 
Shown the devices to be 90% sensitive (able 90% of the lime to detect . rhythm thai should 
be deCbrillated) and 99* specific (able 99% of ihc time to reeommend not shocking when 
denbtitlation is not indicaiedj. Because of the wide variety of siiuailons in which ii will 
typically be used, the AED is de«sned with multiple safeguards and warnings before an 
electric shock Is fcleated. The AED is programmed to deliver a shock only when it has 
deceeied ventricular rtbrillation. 



The InKma^duaUtctiK Kaevf * ipentdubAitaebnui'OHKSAl 
261 Srnmm^ 5.«<f • Botox,. MA 01210 • 1800) Ul^-rm ./««'7> 9SI-O0S6 - fc^a^-^wJ^--*.^ 



W/M 00059 



""'^""'^ RECEIVED T!?,1E.iul:.! 3. i:52FiJ PRiNT TIME.IUN. 13. 2:Qip-M 



Case 1:06-cv-01310-GK Document 17-4 Filed 11/30/2006 Page 30 of 50 



06/13/2005 IN 17:02 FA\ 413 582 6881 Weinberg & Garber 



If AEDs are easy to use, why is formal training needed lo use dwm? 

Gmefgmy oquipmem aione doesn't save lives. Jii pwaence in » club cm give » fiUe sense 
of security if staff is not uaiflcd and prepared to uso tt. 

SiilU AEDs are considcttd so uscfvfriendly (hai even uAcnined lesoiecs can generally 
succ^ in aoachiiij ite pads, picssiog "analyze-* (if requiired). nnd dcUvcrin* shocks, la one 
jtgdy. »<th gndcrt wiih no AED cxpenencc were put up against pmniwJic*, The ctiiWrcn 
peifocmed a succcsrful fescue in about 90 seconds - only 20 seconds beiiind the 
pfofessiooals* Howver, ufiirained resctteia may nov taow ho* w recogniw the signs of 
SCA, and ttiey may not use an AED promptly and safely, posing some danger of eteoric 
shock to themselves and oihcrs. Aho. untrained rescuers probably would not know how to 
respond lo Uic victim if tJic aJED prompts "no shock advised.' 

An AED opcmor must also know when to activate the EMS system and how lo pcrfonn 
CPR, since after dclJverins a series of Ibree shocks, the typical AED will prompt the 
opemor w> continue CPR while the device coniinues to analyze the paiient The ventilation 
and compression skills learned in a CPR class help to circulate oxygen-rich blood to the 
brain Early CPR is an jmegral pan of providing lifcsaving aid to people suffering from 
SCA. 



How much training is required tp use an AED? 

AED training requirements vafy by staic. Many states' AED laws list the American Red 
Cross ind American Heart Association as providers of courses thai satisfy the states' 
u'aining rKjutxvtncTiis. 

The American Red Cross offeis a variety of AED courses including a 4-hour course 
designed for individuals with a job-relaied duty to act in an etnciscncy- The American Heart 
Association offers a l5 -4 hour BLS <Basic Ufe Suppon) Heartsavcr AED Course. AED 
cenlHcation most be renewed after t*vo years. 

Some Club operators offer tnore frequent "refresher ' courses dian is required by law. This 
can help make suff mom comlbnable wixh the idea of using an AED in an emergency. For 
esiamplc. managcK at Utile Rock Athletic Club in Arkansas undergo one-hour tnnning and 
practice sessions every thmc months. The club's health dircctDr has even been trained to 
teach new staff membets on ih* AED. 

The tMemmional Htatttu Racket St Sporactidi .Msociation OHRSa) 3 
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IHRSA i»einb«s who Iwve AEDs report having mined yaying Kgnwws of iheir saff. 
some have trained 'M .ttff". «hc« >« tM^wc mST. «he« "ju* ««uge«.- OAw 
«i«d group* iiKdUd* Ufor««k. tcnnu pios. fto« d«lc «»rr. per»«l o«n<« »nd fi.n«s 
instiuctors- 

If . club h« at. AED. itis 6««,rio/ 0«t « 1«M o« po»™ who is mined in te «• be on 
duty « *« time*. If . cartiw anesi OCCUR ai a dub OMi JM* « AED bw oo one « on daiy 

«,ho St ttsined to ose iu the cl«t> coold be found Uable for oegligwwc The «S««««i •=»" 

be in«»e Aat weo*««« *«» a W« ««««''«»«*'' "^ '° "» I""""** **' ""'^- " 

fa« no one on dmy at that time was qiulined to use a. 

Why is a ♦•prescription" needed to purchase an AED? 

Becauw the FDA h» de«niuncd ihai iteir Ubelio; alotvi i* »« lufficttM to provide all the 
infoRiniion and Mining for proper use of AgDs. FDA reg«Iaiioai pernrit the «le of AEDs 
only with ihe anihorizatioB or orfer of a licensed physician. This docs not mean thai the 
physician musi be coomUed befow each use. b-i a physician will not t/pically authonie the 
purchase unless he or she is saiiificd Jh« the purchaser has the nccessaiy ira.mng piognm 
»od odier prepanrions »n place. 

some clubs have members who arc also physicians, who are wHUne ro provide this service 
{sometimes in eachange for a discounted membership). Also. socc« AED suppliers offer 
prosnms that match dobs with pbysiciw, i« iheir stare who will, for a fee. an as that dub s 
medical authority. 

Will obUining an AED increase our responsibility antl therefore our 
liabnity risk? 

Accordiae IB IHW A i survey of iu members, concerns about potential liabiUiy have held 
back many clubs from looliin* inio obiainine an AED. 

However aecordiiig » Richard A. Laur. an attorney »d AED induttry consujiani. "In tnost 
serungs rhe medical benefit* of AEDs tar ourweifh any lejal "*>«• ** «»«** devicoxbe«,m» 
mote widely used, there will potentially be srea«er liability risk for not adopdng AED 
programs' 
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At ihc fedeial level, the '"Caidiac Arresi Survival Aci" became U* ib November of 2000- Ii 
escAblishcs proiecootu froni civil liability for personal injury or wrongful deaOi lesuldns 
from the emeff^ncy u&e of AjEDi. Not only ^ioex %t pmxcet the A£0 urrr from liability, hut 
it also praiecQ a perwo who maimained ;he device, provided aatning in the device, tcsied 
ibe device, or acquired (he device (in most coses) as well a$ c*w phyttcian who provided 
medical ovcreighi legaiding die aED. (Read ihe f ult teW of the Aa at 

Ai least 45 states have amended iheir "Good Samaritan'' laws lo cover the use of an A£D. 
These laws eUounatc of tt least limii the liability of the \a^ lescuer and some or all of the 
key caablen of a public access defibnllauon pio^nm. Key enablcis include the physician 
who piovides medical auihonzatton for AED use; the trainen and course dtiectort who 
teach lay itscucrs die sIcjUs of AED use: and the deploying organizadons. prcmi&e owners, 
or other entities who hawe enabled placement of AGQi^ 

Asilent Technologies offers an indcmnificaiion policy for users of its Heartstream 
ForeRunncflS) or PR1<B) AED, It protects usere from claims or actions arising from 'the 
mechanical of electrical failure or mat^nctlon of (he FR2," There are exceptions in cases of 
negligence, gross negligence, or improper acts, and in cases of aEDs (hat are ftoi property 
maintained or bpcraicd- 

Medtronic Physlo^ontrol Corporation often an indemxttty piojram to users of its 
UFEPAK® 500 AED, The only exception* are if the user is grossly ne^Ugeni or 
intentionally misuses diff device, Panicipants must agree to periodic inspection of the 
devices and ensurt that the operator has received training from an American Heart 
Association Basic Life Suppoit level trainer tor equivalent). For an additional charge, club 
opcraiora can purchase a policy prottcting themselves and AED usees from h ability for 
tmprt)per actions or even failure to act. 



Will having an AED mean thui my club is getting Into the medical Held? 

That's a legitimate concern, according to Attorney Thomas P. Gmelich. head of the Sports 
& Recreation Utigation Team at the law firm of Bradley A Gmelich. ''The use of a 
defibrillator coupled wjth other available medical services at a health club, may RtsuU in a 
higher duty of care owed by the club to its member/* he wrote tn aCSM*s Health Sl Fitness 
Journal. "As more and more health clubs are offering increased services that ai« mcdicaL 
and not necessarily recreational, in nature (e.g., cardiac screening, body fat tevting, dietary 
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oounsfiliti^* chiropraoic services), an argurocm can be tnade (hn ihc heal* club i$ more 
similar to » medical f»d&ty than a fecreaiiona) faciUry. As stich. a higher duiy of care would 
be oy«d by the club to members and gtrtrts. The use of a dcnbtiUaior (an obvious medical 
service) ai die faciUiy would also bolswr the argument ihal a W^er duijr of ca« was 
required.'* 

Ctncrich also explained rtiai liabiUty waiv«n may noi be effective wheo an aED is 
involved. -Because the \»e of a deftbrillaior at a health and fliness club may be considered 
to be a 'medical service/ an Alleged nceligenc misuse of or failure to maintain die 
equ'ipmaot might not be negstfed by an otherwise eofotccablc waiver and release contained 
in a membcrtbjp as««s™«^ ^^ example, many states enforce waivers and leteases for 
iiywies involving me negligence of health club employees, particularly idaung to personal 
tnimng. because such tTaiot<>g is considered to be a recieauonaJ activity. However. 
Califoroia couiu wiU noi enforce waivers and releases for medical negligence, primarily 
because such conduct atfects the public inieresc As such, if a health club employee Is 
alleged to have used a dcfibrillaior nesligenily, causing injuiy to a club member, and the use 
of die defibrilUtor is deemed to be a medical service, ihe cwms may be lelucianr lo enforce 
an oihefwse valid waiver and release on die grounds ihai enforcing the release would be 
against public poUcy, (The cnfotceabiliiy of a waiv«r or release depends on the specific state 
in which it was executed)." he wioic- 



♦ If I decide to iostall an AED, is one per faciUty enough? 

That depends on die size of the facility and how long it would take a responder to reach it in 
the event of an emergency. The statistic to keep in mind is that every mindie thai passes 
before Tctuminc die heart to a nonnal rhythm after SCA reduces the chance oT survival by 7 

Officials at Chicago's Midway and 0*Harc Aitpoits recently installed 70 AEDs into dicir 
coiridor walls. The device* arv no more than 2 minutes apan at ^walking speed. According to 
Agilent Technologies, between June 1999 and July 2000. 13 people were treated wiA AEDs 
at these two airports. While four had underlying conditions that could not be ireaud by an 
AED. nine survived to be discharged frora she hospitnl. 
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^ Why 9re healtb clubs often mentioned as possible locations for AEDs? 

AcooidiA^ 10 Dr Chilsune Alben. who has reseafchcd itac relationship between exercise and 
sudden deaih* **llic chances of dying suddenly wttile cxcfcisin; (ut) very low. About 1 
death per I mtlUon episodfis of vigorous exerdse." Howaver. physical stress, such as thai 
e&iis«d by intense exercise, vmn oau^e the heart rhythm tn some people to become chaotic, 
which can lead to ventiicular fibiiUadoiL 

Nearly one In four aduU Amertcans has some fbnn of cacdiovatculir disease. During 
exefdse* people with hean disease aic at a lO times higher risk of having i cardiac cvetu 
than people who are disease free 

The fasiest-growtng segment of iheaiih club membcn is people over age 34« an age when Che 
risk of hean disease begins to rise, says Gary J. 0alady, M.D., die pmviously mentioned 
cax^ologist and pmfessor of medldne at Boston Univereity School of Medicine. ''Many 
Amcncans arc surviving their hcaa attacks and are being told by tiieir doctors to exercise 
more. So thet« may be more individuals showing up at health clubs who have h«aft 
disease." 

The American Mean Association T«cetiily published its International Cardiopulmonary 
Resusd cation (CPR) and Emergency Cardiovascular Cam (ECO 2000 Guidelines* These 
guidelines recommend ^as a goal dcliveiy of electric shock by a defibrillator wiihio five 
minutes for an Otit-of-hospital sudden cardiac victitn.'VThcy also recommend that "AO^s be 
placed where diere is a rea:iOnable probability of one sudden cardiac atrost occurring every 
five ycari-'' 

Today approximately 309t of ambulances and S0% of Hre depanmcni vehicles that have 
basic and adv:tnced Itfesavin; support capabilities have deribrtllaion. but these vehicles 
may not anive wichin five minutes. Since a person*s chance of survival from SCa is 
reduced by 10% for every minute that passes, a responsa time of less than five mtnuics is 
crucial. 



How many health clubs have A£Ds? 

IURSa surveyed health club operators about AJSOi tn the spring of 2001 . Of the 162 
respondents, 25^ have at least one ACD on sttc 
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Several club chains, inclu<Ung Rtcwp, the Spoiu Club Company, and Wellbridge Health 
and Fitness Centccs have at least one AED in each of dieir faciUdcs. 

CoRunOA teasons cited by IHIISA dubs (or bavnie AEDs Endnde 



High wnnber of older and/or dccQnditioiied meifiberfi: 

Belief diac an AED is a& eiiemial as CPR irainin^. 

Response time for local rescue squad is too Ion; : 

Review of response to pievious tncdicftl emergen^ ai dub: 

prices have gone down in recent years: 

Media covenge of IWes saved; 

Marketing/PR value: 

5iaic*s ^Cood Samariun" Taw now protecu facility from liabillcy: 

Requests of fiMmbers. induding those in medical fields: 

Oub offers cardiac tehabilitauon pro^rains: 

Ctxicem ihat ft is becoming an industry sundard. 

Common reasons di^d by JMRSA d«hs fof Hi>i biivia^ A£D$ mdude; 



U ability concerns tf AED is used improperly, ineffectively or nor at all; 

Ho£pit3l/fire staf ion/ambulance ^ictvicc located dose to club; 

High Staff turnover causes irainlns problems: 

Difficulty in ensuring thai someone who is trained is always on duty: 

Ccnification is too involved, titne-consumtng. or cosily: 

DesiiQ to keep club put cfmcdicol Held; 

Concerns about insunmcc coverage. 



^ Have any lives been sdtved in clubs with AEDs? 

Yes. according to news stories, ABD supplien. and surveys of IHRSA inen\bers* Here are a 
few examples: 

• In July 200 1 . a 45-ycar-old member fdl unconscious wttile numing on the tieadnuU 

at the Liberty Spons Complex in Ann Arbor. Michigan. A fitness trainer tevived him 
with titc dub's AEP. In (he time between shoefcs- two nurses stepped up to give 
CPR. TTtc nrnc^^ dirircrQr anrl c^t^' r^rm^cr ^iPso ^ griped umll paramedics arrived. 

Thf fMtmmanai Htalfh, Aiofiw* ^ SpartscUib AttOCtfitio^ tlHRSAi g 
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Id Fbbruaiy 2001. Aman who had been using a aaiioniuy bike fell to the floor at 
Oituii 4 1 Healih and Fitness Connection in Sherervitle. Indiuia. a victim of SCA. 
The club had tnsialled an AED ju$c four weeks prior. One shock from the AED 
fcvived the member immectiacely. the man is fkOw' to a cardiac rehab pfogmrn and 
the club expects him to return 9S a member vci> soon. 

In January l99fi, an elderly woman collapsed white ancnding a physical ihecapy 
class ai Health First PtO'^Healih and Fioiess Center a hospical-bajed health club hi 
Florida. A club empkiyee was able to fevive the SCA victim with one shock, paving 
the way for full recovery from what might have otherwise been a final emetic 

In March 199ft. a 49'year-old man who went into cardiac vrost while playtn$ 
basketball at Little Rock Athletic Qub in Arkansas was saved with an AED which 
had been installed just thtee months eariier. Weeks after the inodcnc. the man was 
back playing baskeibsll at the club. 

Several clubs repdt that members have been successfully deftbrinated with AEDs 
broufht in by ambulances and other 6rst-re^ponse services. 



**"> Has anyone died at a club that might have been saved by an AED? 

Yes. News stories as well 2S surveys of lURSA clubs indicated that theie have been some 
recent fatal cardiac amrsts at fiincjii ccntenE. Here are a tew examples; 

• An Amny colonel was cxercibing m a Washington. DC club early one morning in 
1996 when he experienced a sudden cardioc ancsL Paramedics were called and 
byscander^ performed CPR. Medics arrived more chan 20 minaics after his collapse 
and defibrillaied him, They staned his hean, but by that time he had suffered 
irreversible bndn damage. He died t^vo weeks laier. 

• A Miami. Florida club dtdn'i have an AED on sice in the fall of 1 997 when a 35- 
year-old man collapsed and died from 5CA after a basketball ^ame. 

• EMTs couldn*t save the life of the 55-ycar-old man wtio^ heart Stopped while he 
worked out in a New York City sym in 1996 since it took their ambulance 16 
minutes to wind its way through the naffic-clogged streets. Theonucally. his odds of 

The Ifutnuttictvi HtoifK Uttcguet A. SpomthA Auoeiafhn tfHRSA ) 9 
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survival were hi jh» since a docior who was cxcrciring ncaiby and a club employee 
who was a t^ned panunedic began woiking on him imnwdiaiely. and Ae hospital 
wu only 10 blocks away, 

TTus is noc an uncommon scenario. In New Yock City it wJces an average ofl 1 .4 
tninui« K>r an ambuliwce 10 anive ai the scene of a caf<»i»e an»« and ai«>^ 
miouic before cmcracncy personnel can adminiw:r the needed shock- Coupled wiih 
ihc avcrtfe iwo-minutc delay in calling 9 1 1 after a pciwm collapses, it's no wonder 
ibat fewer ihan 1 % of New Yoric Ciiy SCA vietim* sufvive. 

*> Have any facilities been sued for not having an AED7 

Yes, including some health clubs Mosi recently, in 2000. a Florida jwy reomicd a verdict in 
favor of Q the Sports Club, which was sued for negligence for not having an AED or 
oxy««a piesent when a member suffered a medical emergency, which resulted in brain 
damage. The jury agreed with the Q's defense d»^ no reguladon or healdi club indusoy 
standard lequitvd defibrillators ar ihc umc of the incident, which occ«ff*d in 199?- 

Tn 199). a racqufiiball player woi playing in a tournament at a New Yortc heahh club when 
he collapsed. CPR was perfocmed by a by sunder and a doctor who was in the tournament. 
An ambulance loek him to a hospiuU but attempts to levive him were unsuccessful. The 
cause of deadi was SCA, a consequence of atherosclerotic hean disease. His estate sued the 
club tor wron^l death, claiming among o*er things that it failed to have proper 
procedures, personnel and equipment {i.e. an aED> ready to respond lo medical 
emergencies- The New Yort Supreme Court of Appeals upheld a lower court's niling thai 
ihe participant assumed the risk of playing in *c toumamenL The court noted that the emiw 
staff of ttie dub was iraiatid hi C?P,. ?I : was called shorJy after his collapse, and a rescue 
st^uad arrived wiihin five minutes. The court wrote. 'PlainUfTs contenijon that defendants 
were negligent in failins to hav« a defibrillaior present during the coumamem tor immediate 
use lacks merit/' 

A Philadelphia tennis club was reccnily sued by a man who went imo cardiac arrest at the 
factUiy and incurred brain damage because he was in ventricular fibrillarton and too much 
dme passed before he was resuscitated The court found thai the club did not have an 
obligation to have an AED with a person iraincd to use it on the premises. (The case will 
likely be appealed.) Helping the case was the fact (hai in Pennsylvania, at the lime of the 

Th^ tnicmadoHQt Health. Rac^^i U Sp^rfsdnk Aficcimoti (tHitSA) 1 
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incitoJ^ in qucwoiL lemiis pc*sonnd wctr not permitted to use an AED wiihoui haviag 
ccfuin cenificatJons firom the Dqiaitmcnt of Health. 

Notall filciOttofered » well incourL m June 1996, a Florida jury fO«n<J BuSchOtrdeni 
ne£liceai for noi ptopcrty tnininc iis employees lo provide emeiirtwy cm« - *M forfeUiiie 
to have e«enu»* medicil equipment indudiny an AED. ^ the premise*. The plalouff was 
awifdcd S500.000 in dAmaacs for the death of her lecnage daughter. 

In amuhcr recent cMc, a federal judge found Lufthansa Airlines negligent *wr failmg to 
ptovidc umely tfeaonew to a passeogar who «ufF«ad a cardiac emergency. The damage 
awaid in that ease wis S3.7 nullion. 

Win having an AED affect my liabiUty insurance coverage? 

IHRSA surveyed sevcna JiabaUy insurance providers on this topic. Whether a chib has an 
AED on ate docs noc aReci lis coverage or rates under ituur Uabitlty ioHirance compames. 
However, this may change Id die near fuwie. If you are eonsidering oHiainiRg an aED. 
contact youf insurance agent w detcimine if there arc any pfticniial coverage issues specific 
ic your insurance policy. 



DISCLAIMER: The informaaon m thu paper b mtended for the aducatiati of IHRSA 

membcK and should not be cousid^rad legal advi«L Individual* n«cdl&e legal "dvice 

should consult an attorney who is coniFctcnt m this area^ 
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Ae^cnt Tcdmologies 

(800)45>6MO 
http://*^fww,agitmx.com/h€aIOtcarc/heart 



Anttrieatt BtMrt Assodatiou 

(800)aHA.OSAI 
Atip:>y*i'wiv,dintfricaiiAirart.«/y 



Ameri«aii R«d Cross 

(703) 24S-4222 



Mcdtronie Physio-Omtrol Corporation 

(SOO) 442-1 142 
aim: Doug WkMx Business Dcvclopmcnl Manager for Cominciciai Accounts 



Public Access DefibrilUuofi L«igi» (PADL). 
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Copyright 1996 Gannett Company, Inc. 
USA TODAY 

September 13, 1996, Friday, FINAL EDITION 

SECTION: NEWS; Pg- lA 

LENGTH: 258 words 

HEADLINE: Newly OK'd defibrillator could save 100,000 lives 

BYLINE: Doug Levy 

BODY: 

A lightweight, less expensive and easier-to-use device to start 
the heart beating again has been approved by the Food and Drug 
Administration. 

Seattle-based Heartstream announced the approval Thursday, saying 
its ForeRunner automatic defibrillator now can be available to 
the people most likely to reach a cardiac arrest victim first, 
such as police or office security guards. 

Fewer than 25% of emergency vehicles carry defibrillators, but 
using one within four minutes of a cardiac arrest increases survival 
rates to 30%, from less than 5%. 

Defibrillators, which shock a heart into nomial rhythm, long have 
been carried by paramedics. 

But their use has been limited by the cost, size and need for 
maintenance. Even automated versions, in use by some fire and 
police departments, cost $ 5,000 or more. 

ForeRunner "has some very definite advantages," says Dr. Roger 
White of the Mayo Clinic, who urged defibrillators be put in police 
cars in the clinic's hometown of Rochester, Minn. 

It now has the USA's highest cardiac arrest survival rate. 

The American Heart Association estimates 100.000 lives could be 
saved if defibrillators were more widely used. 

^ Heartstream plans to sell ForeRunner for $ 3,000 to $ 4,000. A recording 
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provides instructions, and there are only two buttons to use. 
Powered by a long-life battery, the four-pound device is about 
the size of a large paperback. 

ForeRunner was not approved for use on airplanes because its ability 
to function at high altitude is unstudied. 

GRAPHIC: PHOTO, Color, Robert Sorbo, AP; New model: Smallest, cheapest 



LANGUAGE: ENGLISH 
LOAD-DATE: September 13, 1996 
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fighi aE£re£sively for th^lr plan, 
kicking It off at a rne«tlhg thJs week 
near Washington. \ 

Not too long ago, defibrillators 
wert so complicated that xht opera- 
tors had to be speciaJiy trained to 
read the screens and Interpret the 
hear I waves. But the hean associa- 
tion says a new generation of auto* 
[narlc. ea^y-to-use machines has 
been developed thai can be bp.e fated 
by aiinost anyone. The n%vt lleht- 
welght machines analyze Iteart 
rhythms, decide whether a shock is 
needed, and give simple voice in- 
siruciloiis. The machines will not 
shock a person who does not need it. 
Lhe manuJacturers say. 

What h^s made the buchlneii 
practical, the association says, are 
fwe-year lithium baneries that elim- 
inate the need for resular mainte- 
nance. The Food and Drug AdmiRfs- 
(ration approved se^^eral of the new/ 
lightweight models las I la 11. but only 
lor 'prescription use. 

The average cost is about 13,000, 
but the price is expected to drop 
significantly i( the market Is opened 
to all who want to buy them. 

The coilectlbji. of data on tlesths 
from cardiac arrest is haphaiard, 
making the rates dlffictill to com';^ 
pare. But experts generally agree 
thai dismal survival, rates apply to 
all bui a few American citlps and 
' most suburban and ruraJ areas.'/ 

"This is an area ihat has been 
hide hound by rules and law^ and 
regulations;* said Dr. Myron L 
Welsfeldt. the chairman ol the De- 
partment of Medicine at Columbia- 
Presbyterian Medical Center and (.he 
head of (he heart association's (ask 
force on defibrilJators. ' ■' 

"If the detibrltlators aren't there, 
and (.he survival' rate is less ihaj) 5' 
percent, then you'd better find a way 
10 get them ihere," Dr. Welsfeldt 
said. , 

The Condition ' 
The. Hearth 
And Its Problems 

LIKE Mr Cox, about half ol all 

those who' die of he art. disease, die 
suddenly and unexpectedJy. without 
ever having shown ajiy symptoms, 
the heart association'. says. Many are 
unaware ihat Lhey have clogged ar- 
teries or other types of hean disease. 

tn Mr. Cox's casifi, ,an autopsy 
showed that three coronary arteries 
were blocked, but there was no sign 
of the muscle damage that would' 
have been pi*esenl II he had hud a 
heart attack. 

Jf Mr. Cox 'i heart had been re* 
started, he might have been a candi- 
date for cardiac bypajasursery, Dr. 
Nicholas J. Fortuin, a professor of 
medicine at Johns Hopkins, said. 
Thai procedure? restores blood. flow 
to the heart and caii adtl decades to a 
life. But Mr. Cox might hav« died 
even with early defibrination, Dr. 
Fortuin said. 

Cardiac arrest does not necessar- 
ily, me an* a heart attack occurred. 
Arterial blockages alone can cause 
the hvart'i electncol Ln pulses tv be- 
come disorganized and Incapable of 
coordinating the* com r actions that 
Iceep the bean beating normally. 

The disorganl:ed electrical activi- 
ty, called ventricular fibrillation, can 
last for about five minutes. During 
that time, A shock :from a defibriiia- 
ttir can reorganiif^ the electrical lin- 
pulses so that the heart resumes 
normal boiitiiig. 

Qut With each passing minute, the 
likelihood of successful defibrillation 
drops signllicantly. Expertly done 



electrical impulses to be reorganfied 
by a shock from a defibrillator. 
' Dr John La Pooh, a Manhattan 
Jmernisi and friend of Mr, Cox, was 
so disturbed by his friend's unex- 
pecied death that he has since pur- 
chased a defibriltator and keeps it at 
. his apanmeni on Central Park West, 
Sometimes^ he even takes his il en- 
brill a tor to his regular basketball 
gBfne in Brooklyn, where he plays '^ 
with an friends with ages ranging 
from the 30 's into the ^0'3. At first 
they laughed ai him, Dr. La' Pook 
said; but they seem to have come to 
appreciate having tht thinff around. 

The Device 

The Newest Models 
Come on the Market 

Use of deflbi-IDators by the public 
Is. gene rally, not covered by atate 
4 'good Samaritan" laws, v/hjch pro- 
tect amateur rescuers from iiablliiy. 
But cardiulogists arv afruitl (hat at 
some point, tie;j[tli clubs, oEtice build' 
jngs and other public buildings as 
wdl as blrliJkes ct^uld b« fuuii^i nt:gli- 
gem if they did not have ddibrilia- 
tors, , 

.American Alriines recently be- 
came the first airline in'this country 
to ord«r liefibrlllaiors tav l\s planes, 
and oUier domestic airlines ire con- 
sidering ii because h Is all bui impos- 
sible to land a plane and get a defl- 
briliuior to a victim la liniE:, Meiru 
North has ordered defimiliaiois to 
he placed on its carl o( emergency 
medical supplies in Grand Central 
Statloit. ajid ;t few CLislno:i irj Las 
Vegas have also bougJu defib cilia- 
tors. 

Dr. La Pook can legally have his 
own defibrillator Liecuuse he Is a 
physiciait, Und^r current i^eJerjl 
regulations and the law in riiosc 
Slates, including New York, only doc- 
tors or people authodseed by Ooctorb 
muy buy and cpei'atb dcfit^rillators, 
even the simplest models. 

Last fall, the National .^sscrciaiion 
of State Emergency Ser^'icus Direc- 
tors becamf! so concerned with the 
.push for public access to de.^brilta- 
lui'j in^ti u pa£stil ^ reMtliuioti cui^ 
Ing on the heart association lo post- 
pont its defibrillator catupaiifn until 
data sho\v that use by the public Is 
effective and safe. 

"They are potentially wonderful 
devices," said Dr. Robert R. Bass, 
the execuDve Oi rector of the Mary- 
laj)d Institute for Emergency M«di> 
cal Services. "Bui we don'l see any 
evidence that tlic devices are going 
to be effective in the hands of the 
publk. Before we call lor a national 
movement to place these devices ev- 
erjTvhere, wt tietd to know liow safe 
they are and what's tlie cost benefit." 

ManufaL-iurers o( the devit^ts say 
they are contpletely safe, ajid ih^ 
, heart association says they are all 
but foolproof. And, they add, U the 
cholc*: is between defibrillation by an 
arnnteur and no delibrlllation at all, 
. the answer is clear.' 
.Bui Food and Drug Administration 
officials say some safety and ethical 
considerations have yet to be ad- 
dressed. 

"Thur^.'s n quest iuii ol u-n^ihcr y ou . 
can doas much harm as you can do 
good," said Thotnas J. Callahan, the 
.Food and Drug Administration offi- 
cial who oversees the evaiuaiion of 
such devices, "iii the hands of a lay 
person, are there going to be more 
disasters than there are benefits?" 

He said he was not certain that in 
all cases the new machines could 
distinguish heart, rhythms that 
should be shocked Irom those thai 
should not.. To evaluate fine dlstlnc- 
' tions, he said, trained tecimlcians are 
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Tony Cbx died after his h<an 

stopped a» he exercised. A dcfibril- 

, latqr nught have helped his odds. 

"The reality is thai jiutw of us are 
that good at ii," said .Dr. .Alexander 
Kuehl, Che chairman of the New York 
City tnedicai advisory commiilee for 
emergency- services and the former . 
■ head of. the city's emergency serv- 
ices agency, 

"There'js always a danger that 
you're going to shock a heart back 
into a living rhythm, but that the 
brain is going to be dead," be said, 
-But i( we can ^et the heart back, 
very lev^f of us play God in terms ol 
whQ lives and who dies. We bring 
back the one tiling that we can bring 
back, which is the Jieiin, und htpfi 
that the brain |s irttaci." 

And those ,who are brain dead need 
not .linger on life supports, he said, 
adding, "Two days later y-M unplug 
tiie respirator." 

Present Practice 

A Few New Models.' 
But Most Are Old 

For the nVar future, at least. New 
. Vorkers must depend on me Fire 
, Department's sniergency services 
lor help with cardiac arrests. The 
. department has woriied aggressive- 
' ly for lite last three yearsto improve; 
response lime, and there art it\d lea- 
lions that, the efforts' are wolrKlng. 
Bm no statistics have, been compiled 
,10 show whether the survival rate' 
has improved. The study thai showed 
a one percent survival rate in New 
York City was publlsiied in tiie Jour- 
nal of the American Medical Associ^ 
at ion and was based on 1991 data. 

Since then, th« department has 
gradiiuliy equipped alt (ire engines In 
Brouklyn. Quven:^. the hruji.\ unJ 
St^ten island wtilt dtfibriUaiors, on 
tl\^- theory tltut firetruiks are more 
likely to reach victims In. time than 
are ambulances. Similar plans are 
under way m Manhattan. . 
f The latest statistics show that the 
average response limeft^r f ire. en- 
. .gines on cardiac arrest calls is only 
'five" minutes; atrcording to Deputy 
Cuninilssiotier Edward M. Doian. It 
.takes another live minutes for an 
'ambulance to arrive, he said. 

The firefighters are using virtually 
the same moilels that the heart asso- 
ciation Is advocating for public use. 
The Suffolk Couiuy Police Depart^ 
mem has ordered ihe models for its 
police cars because the county is 
almost entirely served by volunteer 
ajnbti lance squads, which havt: great 
dif'liculty reachuig victims in time, 

Pour companies are now manufac- 
turing the machines, ' and are in 



hi consultation v/iti) the heart associ- 
ation to be as simple as possible for 
. amateurs to use. Tite recent advance- 
thai jnakes iheni praciic;)!, accord- 
jjig 10 cardiologists, is the incluslua' 
of a lithium battery witii a five-year . 
life, The batteries lilimtnaie the need 
lor constant maintenance or re- 
ciiargijic, iLtd i:ujnpuiti' L'hips per-. ^. 
form Lonipiete tests of the operating "' 
systems each day. '' 

When the machine. is turned on, it,, 
gives J series ol shnple voice in- .', 
sti'uctiotts, no that p^ujichy u^jcis do . 
not need to stop to read ctiJtiplex .' 
direct tuns. The rescuer is told (O at-. ' 
lach two plastii: leuds to the viciiin'j . 
chest and then 5i:ind buck. .. 

The machine analyzes the hean ! 
rtiytliLo and deierniines whether the \ 
victim's heart is in fibnhattun. If soj.. ■ 
It charges up, instructs the rescuer to 
stand clear, and then m push a red' '' 
button Ihat. delivers a sltock. The. 
machine may call for a second or ^ 
third shock if necessary, then a peri- .-. 
od of cardio-pulmortary resusciia- ,f 
ttoji, followed by another cycle at.\ 
shocks. 
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